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UNIFYING * 


MANAGEMENT IN URBAN AREAS 


K. B. Johns 


In the cities and towns of the United States, the movement 
of people and goods in automobiles and trucks has been 
and still is an integral part of urban life. Maintaining that 
movement at various times and at various locations within 
any particular urban area has not been easy. As conflict- 
ing traffic streams competed for space and time in inter- 
sections, controls were installed to assign right-of-way, to 
improve safety, and to minimize delays. Drivers have fully 
accepted a variety of controls, realizing that they are 
necessary for safety and comfort. No U.S. urban area 
has been free of traffic problems. Most have developed 
their own processes for solving those problems, or at 
least for mitigating their effects. 

As traffic engineers in large cities and other officials 
in small towns tried to control traffic by installing mark- 
ings, channelization, signs, signals, and other devices, 
other professionals and officials were trying to solve 
the same problems by other means, which were not al- 
ways compatible with the efforts of the traffic engineer. 
Thus, the owner of the private bus company struggling 
to offer transit service, might change routes or schedules 
without consultation with the traffic engineer, making 
the attainment of either’s objective more difficult. In 
many instances, techniques applied by traffic engineers 
actually made it more difficult for transit operations to 
succeed. 

These two areas—traffic engineering and transit oper- 


The author is an engineer of traffic and operations on the staff of 
the Transportation Research Board. This article is based on his 
paper presented at the Eighth World Meeting of the International 
Road Federation in Tokyo, October 1977. 
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ation—serve to illustrate the ways in which independent 
actions to manage transportation can actually work at 
cross purposes. When one considers the many areas that 
may be at work independently, the opportunity for con- 
flicts among programs is quite significant. What are some 
of the transportation areas or elements that need manage- 
ment? In the United States today, a listing would surely 
include 


1. Traffic engineering (channelization, pavement 
markings, one-way streets, curb parking control, driveway 
control, signs, signals and signal systems, freeway ramp 
metering), 

2. Traffic regulation (enactment and periodic revision | 
of necessary laws), 

3. Traffic enforcement (police activities needed to en- 
sure that the laws are obeyed by street users), 

4. Traffic restraint (some early experiments with 
automobile-free zones are under way in the United States, 
pedestrian malls are fairly common, some tolls are manip- 
ulated at entry points to some major cities, parking man- 
agement through limitation of supply or cost of parking 
is being used, and pricing schemes in which users pay ex- 
tra for traveling into selected zones of the city are being 
discussed) , 

5. Transit operation (improvements in service to 
users, i.e., lower travel time, greater frequency, lower 
cost, and more comfort, as a means of making transit 
more attractive to automobile drivers), 

6. Zoning and land-use control (programs to limit or 
control demand by limiting the uses to which abutting 
properties can be put), 


7. High-occupancy vehicles (programs to encourage 
car and van pooling to increase vehicle occupancy and 
reduce demand), and 

8. Construction of new or reconstruction of old fa- 
cilities. 


Each of these transportation elements is generally under 
the control of a different unit within an urban area, and 
programs and projects of one unit may not be known by 
another or may conflict with those of the other unit. It 
was the recognition of that situation that led the U.S. 
Department of Transportation to issue regulations re- 
quiring urban areas to develop plans for transportation 
system management and to include as many of the areas 
as possible in those plans. 

What conditions brought U.S. officials to the recogni- 
tion of the need for unification of urban transportation 
management? Several developments during several years 
time had profound influence. 


1. Public and official opposition to a continuation of 
massive capital expenditures for new urban freeways as a 
solution to traffic problems received widespread and vocal 
notice. Active projects were halted, firm and final deci- 
sions were revoked, and courts supported viewpoints of 
vocal opponents: Many U.S. transportation officials to- 
day call ours a ‘‘no-build”’ climate. The decision not to 
build many more new urban freeways, coupled with con- 
tinued growth in travel demand, forced us to consider 
ways to ensure that existing facilities were utilized as 
fully as possible. Seemingly, as long as we had funds 
and public support to continue building, we had no real 
concern for pulling our programs together to maximize 
utility of the existing street system. 

2. The public and officials became increasingly con- 


cerned over pollution, especially the contribution by 
automobiles and trucks to urban air and noise pollution. 

3. There was a full, but apparently momentary, re- 
alization that petroleum resources were limited. Unfor- 
tunately, however, the disappearance of long queues of 
vehicles at gas pumps common in 1974 has led most 
Americans to forget and to return to normal automobile 
usage. 

4. Officials increasingly recognized that overall com- 
munity transportation desires and needs could not be met 
with a continuation of a fragmented approach and that 
we could ill afford the waste of duplication and competi- 
tion. Any examination of the various elements of trans- 
portation management programs shows that continuing 
to permit each agency to practice its own art or science 
in a relative vacuum could be wasteful and, in some cases, 
monumentally so. Decisions to fund major new rail tran- 
sit systems, for example, without full consideration of 
the potential service available from expanded bus transit 
services and preferential treatments for high-occupancy 
vehicles could lead to major misapplication of limited 
resources. 


As stated earlier, as long as we had funds and a favorable 
climate to continue building new facilities, we were not 
forced to question ongoing, fragmented programs. Each 
area or element had a professional or official group with 
a vested interest in continuing established courses of ac- 
tion. Change is always difficult; to work cooperatively 
with others requires some effort and usually costs more 
time and perhaps more money. Unified efforts may 
produce abrupt changes in traffic control, forcing mo- 
torists and others to change habits of long standing. 
Merchants are almost invariably affected by changes in 
traffic habits and almost equally invariably oppose 


High-occupancy vehicles share reserved lanes with buses. 


those changes. Officials fear that their spheres of in- 
fluence will be eroded, threatening their continued 
employment in government. 

There are also those who feel strongly that programs 
to improve efficiency of vehicular movement are self- 
defeating. They argue that, if better traffic controls 
are installed and congestion is reduced in a central busi- 
ness district or on an urban freeway, then facilities will 
become more attractive and more motorists will find 
driving more inviting. Carried to the extreme, this 
philosophy suggests that one should cause congestion as 


a means of limiting traffic growth or of forcing shifts to i _ | BUSES ano 
other modes of travel. : Ney -S| RIGHT TURN 
In the face of these divergent viewpoints, can plans, = | ONLY 

; ie 1 7-900AM. 
projects, and programs be successfully integrated? A re- ae GS 4-6:00PM. 


cent conference in the United States, which was at- FRE. > avon Fn 
tended by a large group of federal, state, local, and other — . 
interest groups, concluded that an integrated approach 
not only was possible but overdue and badly needed. 
How can that cooperation, which has been lacking, 
be achieved? To borrow a current advertising phrase, 
there are no easy answers, just tough choices. Clearly, 
the top elected officials in each urban area have to be 
convinced of the need for integration or their subordi- 1 
nates will continue in their old paths. And those offi- 
cials are not likely to support programs that are not sup- 
ported by a majority of those who are affected by these 
new courses—the driving (and voting) public. Officials 
cannot be forced into new molds, either by more state 
and federal bonuses or penalties, but must perceive that 
the benefits of unification are real and worth major ef- 
fort to obtain; they must be sold, persuaded, convinced. 
Their task would be much easier if they could be assured 
of public support for the new measures to be implemented. 
How can public support be developed? Most urban 
areas have experienced overwhelming public apathy when eS 
they hold hearings to describe new programs. Those same an ee 
disinterested citizens, however, can and often do become — halt Bux Zk ene Re 
formidable opponents once they are affected by revised ies ~~ : aa; . 
traffic plans. The celebrated diamond lane in the Santa . ms 
Monica Freeway in California illustrates this principle ex- 
tremely well. The state devised a plan to reserve a free- | ee 
way lane for high-occupancy vehicles. To obtain the lane, eS a t 
however, they had to take it away from motorists in other 
vehicles. Where there had been three lanes in one direc- 
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tion for use by all vehicles, now there were only two. The availability. 
hope, of course, was that many of those in the two lanes 2 Current application of traffic 
of congested flow would form car pools and use the less- engineering principles and devices. 


congested reserved lane. Some were so attracted, but the 
protests from those adversely affected by the change 
caused the project to be halted by court order. Noamount 
of preproject public airing would have likely foretold the 
furor that was fostered by the actual change, but officials 
feel that they should have tried harder to involve the 
public in the decision-making process. As one observer 
said (1), ‘We cannot be smarter than the people, but 
neither can we afford to be dumber than the people.” 
We must strive always to provide full information to 
the public, explain what the-benefits are expected to be, 


ask the public for advice and support, avoid abrupt 
changes (i.e., projects requiring major adjustments in 
people’s habits), and expose the full range of available 
options including the cost of doing nothing. In sum- 
mary, to bring about the desirable and necessary unifi- 
cation of transportation in our urban areas, we have 
learned that some things are essential. 


1. Local officials must be permitted a strong voice in 
developing plans, for they must put the plans into prac- 
tice, operate them, and enforce them. They must set the 
goals for their communities. 

2. State and federal officials must be flexible in en- 
forcing their regulations, recognizing the essential differ- 
ences that exist among local conditions. 

3. All officials must strive not to get ahead of the 
public. The public must be brought into the plan de- 
velopment, approval, and, to some extent, implementa- 
tion process. 

4. A wide variety of groups with special interests, 
talents, and potential contributions must be involved if 
success is to be achieved. The public, business commu- 
nity, transit operators, traffic engineers, goods movers, 


7 A terminal facility is needed to 
accommodate sorting and loading. 
2 Drivers who enter but cannot 
clear intersections contribute 
greatly to congestion. 


postal officials, and other major street users—all should 
be informed and consulted to the extent possible. 

5. Plan elements must be carefully coordinated to 
avoid abruptness in implementation. 

6. The plan must have specific objectives and priori- 
ties for each objective, and tools and techniques must 
be developed to measure progress toward achievement 
of the objectives (2). 

7. We must be as sure as we can that we are address- 
ing real problems that need solutions, and not just propos- 
ing solutions for problems that may only seem to exist (2). 


Better transportation can make an important and 
major contribution toward a more healthful, comfortable, 
safe, and efficient urban environment. The opportunity 
to unify the management of transportation system ele- 
ments is one we cannot afford to miss. 
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MAINTENANCE 
IN THE 
1980s 
Challenge or Frustration 


George M. Briggs 


Ten years or so ago at aresident engineers meeting, | spoke 
of management in maintenance. | not only spoke of the 
need for it, but predicted that we would be in it in a big 
way—either voluntarily or by mandate. This has come 
true. | am not certain whether it has been by mandate or 
voluntary, nor whether it has been the panacea | envisioned 
it to be. 

Now | would like to do some forecasting for the 1980s. 
The need for management in maintenance will continue; 
it may even intensify without appearing to as we moved 
in the 1960s and 1970s from management by personality 
to management by system. If unemployment continues 
to be high, public agencies will become the employers of 
last resort. We will be burdened with those with few 
skills in times when we need skilled people. 

Regulations of the Occupational Safety and Health Ad- 
ministration and other externally imposed regulations 


The author is director of the Maintenance Division, New York 
State Department of Transportation, and serves on two TRB 
maintenance committees. This article is excerpted from a paper 
he delivered at the November meeting of resident engineers in 
Albany, New York. 


will further erode productivity. The decreases in produc- 
tivity will mandate continued need for better supervision, 
more accountability to standards, and more complex 
management. 

The ecologists have slowed down many processes, 
stopped others, and made everybody’s life much more 
complex. | foresee this movement slowing, but leaving 
us with many regulations that will complicate manage- 
ment. The dust regulations will complicate sweeping 
and sanding operations. Noise laws could affect our 
equipment as emission regulations certainly will. 

The continued demand for governmental services will 
naturally keep taxes high. Inflation will erode the worth 
of money. Higher taxes will lead to greater scrutiny of 
public expenditures. There will be a continual need to 
answer the question, Are we getting what we are paying 
for? There will be a need to tie maintenance work to 
quality in much the same fashion as construction has 
done for years. One approach to this need will be the 
installation of a pavement management program. With 
the advent of a present rideability index, we will be 
able to forecast the life of various treatments. We al- 
ready know costs, and it only remains to computerize 
the processes and we will be able to predict cost benefit 


from patching, seal coats, armor coats, and overlays. 

As population growth slowed, ecological concerns in- 
creased, and the energy crisis intensified, new highway 
starts were at a low point. This trend will continue, and 
construction will be limited more and more to rebuild- 
ing what already exists. | expect then that maintenance 
will be the major activity in the 1980s. 

As part of the expected reorganizations, people will 
be laid off and transferred. The pressures to ensure con- 
tinuous state employment by those in phased-out pro- 
grams will create high competition for state jobs. This 
competition and the drive for management expertise will 
culminate in a revision of the Civil Service system, mak- 
ing it easier to appoint the people management wants. 
Although promotions will come easier to good people 
who produce, specific assignments will probably be tem- 
porary as good people are shifted from program area to 
program area across departmental lines to meet critical 
needs. A corollary of this will be less protection for 
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industry. This will accelerate the destruction of older 
highways and will cause such problems that drastic juris- 
dictional changes in the highway system will be studied. 
This study will include the proposition that the states 
and counties maintain all roads and that all bridges more 
than 15 m (50 ft) be owned and maintained by the state 
and all others by the county. 

The Federal Highway Administration stated in a cur- 
rent project statement: ‘There may be an opportunity 
to combine maintenance forces and thus effect econo- 
mies through (a) reducing personnel cost, (b) eliminat- 
ing duplicate maintenance facilities, (c) reducing the 
needed units of equipment, (d) increasing the level of 
service to the community, and (e) having the capability 
of bringing an augmented force to bear on a problem or 
project, if needed.” 

We have witnessed the introduction of several pieces 
of legislation that would make the state responsible for 
maintenance on state touring routes through cities. The 
state knows that those routes are signed through cities 
only for the motorists’ convenience and that the signs 
could be placed on routes outside and around the cities. 
The cities know that too, but are trying to find some 
way to get more dollars from the state. | am not going 
to forecast what will happen with regard to state main- 
tenance in cities, except to say that elimination of some 
level of maintenance organization makes sense. | do pre- 
dict that these studies and proposals will intensify in the 
1980s. 

Speeds will remain as they are, but the existing net- 
work will be subjected to a 40 to 50 percent increase in 
traffic composed of smaller cars and larger trucks. In 
urban areas, lanes will be devoted exclusively to buses. 
This increased traffic will mandate that work on streets 
and roads be done during periods of low traffic volume. 
In some areas we will probably close the facility during 
low volume periods and resurface the highway, fix 
guardrails, clean catch basins and ditches, and repair 
shoulders all at one time. 

In some respects New York State is ahead of other 
states, for years ago we made thorough studies to design 
and locate facilities for the specific areas and the special 
functions served and also to develop equipment manage- 
ment systems. This will become of concern nationally in 
the 1980s. 

Finally, the state’s inability to protect the huge public 
investment in transportation systems will lead to an ever- 
increasing involvement of the federal government in main- 
tenance. To date, federal involvement has been limited 
to new projects and reconstruction of old projects to 
modern standards. The involvement in the future will 
largely be research and planning projects in which fed- 
eral participation is now permitted because of a relaxa- 
tion of standards. State highway departments without 
dedicated revenues are beginning to feel the pinch of re- 
duced tax revenues as gas consumption declines. Federal 
energy legislation will further this reduction in fuel use, 
but will bring increased revenues at the federal level from 
well-head taxes. This increased revenue will be passed 


back to the states for many purposes, including mainte- 
nance of the transportation system. ‘ 

In the bridge-inspection program, the federal govern- 
ment has provided leadership that the states were unable 
to provide. Its movement in this program may have al- 
ready prevented other disasters like that of the Silver 
Bridge. Those who had difficulty understanding the rea- 
sonings of the federal experts with regard to construction 
should keep an open mind. | have found those experts to 
be different now; in fact, they are making better decisions 
than we have been making. They have not made any de- 
cisions comparable to ours that stopped maintenance on 
shoulders, thereby perhaps risking the loss of millions 
and millions of dollars of public investment in stabilized 
shoulders through enforced neglect. : 

According to Richard D. Jackson, director of the Ohio 
Department of Transportation, ‘Biennial budgets in the 
Buckeye State in fiscal years 1970/1975 show the preoc- 
cupation of the times. Environmental concerns top out 
with average increases of 56.6 percent while transporta- 
tion is kept in the sub-basement with a reduced commit- 
ment of nearly 8 percent.’’ Writing in American City 
and County, Sam Baxter states, ‘In private industry the 
first items to suffer when funds become tight are adver- 
tising and public relations. These are soon followed by 
cuts in maintenance. In the public sector, public rela- 
tions and advertising costs are minimal or absent. It Is 
maintenance work which feels the first cut of the budget 
axe. Engineers know the vicious cycle which occurs. A 
maintnenace item can skip one period of necessary work 
with little or no noticeable effect. This only encourages 
the budget cutters to try it again for another year or an- 
other period. Where the public comes into direct contact 
with the result, such as is the case with pavement resur- 
facing or pothole repair, it means poorer service. Of 
equal importance and more lasting effect is the failure 
of a piece of equipment or a facility. Capital money 
then needs to be spent to replace it.” 

As one sees people and industry leave New York City 
and then views the lack of maintenance in the buildings, 
streets, and subways, one wonders whether there is a cor- 
relation. New York State may have realized the error of 
its ways, and | hope in time. It has now started putting 
money into advertising the state’s attractions in order to 
attract tourists after years of no money to advertise or 
to publish a state map; even publishing the booklet 
Vacation Lands was touch and go, | am told. If New 
York State can finally realize that this kind of investment 
pays off, then perhaps it will also realize that an invest- 
ment in maintenance will pay off. At any rate, | predict 
this will happen in the 1980s. 

Some people like pressure; they function best when 
they have many demands on them. These will be the 
people of the 1980s. The 1980s will be a time of great 
frustration for maintenance people who are wedded to 
the past and committed to the traditions of the present. 
For those who like a challenge, the 1980s will be an ex- 
citing time in transportation maintenance. | would call 
it a maintenance revolution. 


Project On 
Transportation 
Technology 
Support Holds 
Initial Meeting 


At the initial meeting of the Steering Committee of the 
Project on Transportation Technology Support for De- 
veloping Countries on December 1, Professor Clark 
Oglesby, chairman pro tem, enjoined the committee to 
be ever mindful that the project goal is ‘‘to enhance rural 
transportation in developing countries by providing im- 
proved access to existing information on the planning, de- 
sign, construction, and maintenance of low-volume roads.’ 

John Zedalis, liaison representative for the sponsor, 
the U.S. Agency for International Development, elabo- 
rated on the project goals. He stated that the general 
goal of the project is to provide widespread and easy ac- 
cess to community facilities to permit increased partici- 
pation by therrural population in the economic and social 
advances that are taking place in the lesser developed 
countries. Successful implementation of rural develop- 
ment is dependent on the availability and wide dissem- 
ination of technology that is appropriate for design, con- 
struction, and maintenance of road access at the needed 
level of service. 

Most of the lesser developed countries are tropical or 
subtropical; they include practically all African countries 
and many countries of Asia and Latin America. Other 
countries to be considered are more mountainous, in- 
cluding Nepal, Afghanistan, Bolivia, Peru, and northern 
parts of Pakistan. 

Before the early 1970s, development strategies were 
strongly oriented to industrialization and to increasing 
social capital in the form of large projects such as dams 
and major highways. Experience has shown that the 
benefits to rural populations were small. 

It is now important to assure benefits to rural people. 
Development should now concentrate on critical prob- 


‘ 


Objectives, scope, and methods for TRB’s new 3- 

year Project on Transportation Technology Support 
for Developing Countries were presented in Trans- 
portation Research News, No. 73. News about the 
project, sponsored by the U.S. Agency for Interna- 


tional Development will appear regularly in the 
News. Reprints of the news items will be distrib- 
uted to the project correspondents in developing 
countries. 


lems that affect the lives of the majority of people: food 
production, health services, and education. Common to 
all of these problems is communication, especially through 
physical access by rural roads. Low-volume-road technol- 
ogy must be made available to officials who are respon- 
sible for planning, designing, constructing, and maintain- 
ing roads in rural areas of lesser developed countries. 

This project aims to get appropriate technical informa- 
tion to those officials and to assist in the understanding 
and application of the information that is distributed. 


Nomination of Product Topics 


Two major products of this project will be compendiums 
and syntheses of existing information on specific topics. 
A compendium will include a list of references, with ab- 
stracts, of important publications on the topic, full-text 
reproductions of the most useful publications, and a staff- 
written overview of the needs that are addressed by the 
compendium material and the benefits that can be de- 
rived through its use. Thus the compendiums will be 
compilations of existing documentation and will be pro- 
duced at the rate of about one each month. A synthesis 
begins with the assembly of both documented and undoc- 
umented information on the synthesis topic. Relevant 
information is then organized and presented in a newly 
written document. Syntheses will be prepared by proj- 
ect consultants at the rate of about two a year. 

At the December 1 meeting the Steering Committee 
began with a list of about 30 topics that had been pro- 
posed previously for consideration and then added about 
30 additional topics. Approximately 30 percent of the 
60-odd topics were in the area of road administration 
and planning, about 50 percent were in the area of de- 
sign and construction, and the remaining 20 percent 
were on the maintenance and operation of low-volume 
roads. Additional topics will be nominated throughout 
the period of the project, and a number of topics will 
be proposed by users in developing countries. 


Topic Selection 


At the December meeting a ‘‘straw vote’’ was taken to 

determine which of the nominated topics had relatively 
high importance. Fifteen topics that ranked high in this 
initial evaluation are listed below in an unranked order: 


1. Geological and drainage considerations in highway 
location; 

2. Criteria for upgrading earth roads to gravel roads 
and for upgrading unpaved roads to paved roads; 

3. Methods, media, and materials for training and 
information transfer; 

4. Geometric design for unpaved roads; 

5. Criteria for selecting one-lane versus two-lane 
roads; 

6. Costs and benefits of roads that operate all year 
and in all weather versus those that operate only part of 
the year; 


7. Inexpensive soil modification with local mate- 
rials; 
8. Mechanical stabilization of soils without the use 
of machines; 
9. Control of sedimentation and erosion; 
10. Staged construction; 
11. Low-cost water crossings; 
12. Labor-intensive intermediate technology for con- 
struction and maintenance; 
13. Inventory and development of material resources; 
14. Maintenance practices for roadside drainage; and 
15. Maintenance operations for unpaved roads, includ- 
ing drainage, blading frequency, gravel loss, and wash- 
boarding. 


During the first 2 weeks in December individual mem- 
bers of the committee gave further consideration to cri- 
teria for the selection of topics and rated each topic with 
respect to the selection criteria. The committee also made 
tentative judgments as to whether a particular topic can 
be treated adequately in a compendium or whether a 
synthesis should be used. 

At its second meeting on January 19, 1978, the Steer- 
ing Committee will review the results of the topic ratings 
and will recommend at least six topics for initial compen- 
diums and one or two topics for initial syntheses. Topics 
selected for the initial products will be announced in the 
next issue of Transportation Research News. 


Correspondent Network 


Concepts for developing a network of project correspon- 
dents in developing countries were discussed at the De- 
cember meeting. A general plan for this development will 
be adopted at the January 19 meeting and will be de- 


scribed in the next issue of Transportation Research News. 


Initial concepts include the identification of countries to 
which information products will be distributed, identifi- 
cation of a primary contact within each country, and iden- 
tification of perhaps 500 correspondents who will receive 
the products. Special attention will be given to the estab- 
lishment of feedback procedures that give users many op- 
portunities to influence the substantive and physical 
nature of the information products. Evaluation of the 
ultimate impact and value of any particular product will 
likely require feedback for several years after the product 
has been published. 


Bergstralh Named Chairman 


Kermit L. Bergstralh, senior vice-president of Roy Jorgen- 
sen Associates, has been named, chairman of the Steering 
Committee. Bergstralh’s interests and specialties include 
the management of highway and transportation depart- 
ments, the development of functional management sys- 
tems, the improvement of management and technical in- 
formation systems for developing-country highway de- 
partments, and the implementation of training programs 
for semiskilled, skilled, and managerial personnel in high- 
way agencies of the United States and other countries. 
He has been with his present firm for 15 years; his pre- 
vious employers include the Minnesota Highway Depart- 
ment and the U.S. Bureau of Public Roads. He has had 
much first-hand experience with road-technology transfer 
to and within developing countries. 

Chairman Bergstralh and the Steering Committee have 
underlined the need to establish and maintain linkages 
with other organizations and individuals whose work is 
related to this project. The Steering Committee and staff 
welcome comments and suggestions from all readers, es- 
pecially those from other lands. 


Steering Committee for Transportation Technology Support for Developing Countries: (left to right) Kermit L. Bergstralh, W. Gerald 
Wilson, W. Ronald Hudson, Melvin B. Larsen, Clarkson H. Oglesby (chairman pro tem), Pau! E. Irick, Lloyd R. Crowther, John P. 
Zedalis, Peter H. Thormann, Marko Zlatich (representing Clell G. Harral), William G. Harrington, Eldon J. Yoder, Adrian Pelzner, R. G. 
Hicks, George W. Ring, Edward C. Sullivan, Ray W. Bronez, Wilbur J. Morin, and John W. Guinnee. Committee members not in photo- 
ae shee Edmonds, Clell G. Harral, Lynne H. Irwin, William C, LaBaugh, H. Stanley Schofer, Thomas L. Copas, and Victor 
abinowitch. 


Brine 

Clears 
Connecticut’s 
Winter 
Roads 


A test project conducted by the Connecticut Department 
of Transportation indicated that salt brine can be used 
successfully to keep roads clear of snow and ice during 
winter. The brine is sprayed at high velocity, almost par- 
allel to the pavement surface, where the jet action de- 
stroys a portion of the packed snow or ice by mechanical 
force. Once the forward momentum of the jet has dimin- 
ished, the brine solution initiates an immediate chemical 
melting process. 

The experiment was carried out by the Materials Test- 
ing Laboratory in cooperation with the Office of Research 
in the Physical Research Division, under the direction of 
Charles E. Dougan. 

The department's interest in the subject goes back to 
the winter of 1971/1972, when research personnel per- 
formed cursory field tests in which a fully saturated so- 
dium chloride brine was used. These tests were conducted 
as part of the department's continuing attempts to use 
less and more effectively chlorides for snow and ice con- 
trol. In the 1971/1972 tests, a road oiler applied the ma- 
terial. Because of the promising results, a proposal en- 
titled Evaluation of the Use of Salt Brine for Deicing Pur- 
poses was submitted to the Federal Highway Administra- 
tion for inclusion in the Highway Planning and Research 
Work Program. 

Laboratory tests were performed in 1974 to determine 
the best nozzle configuration, incident angle of the stream 
to the pavement, and horizontal angle of the nozzle with 
respect to the direction of travel. 


Brine is sprayed at a narrow angle to 
the snow- or ice-covered pavement 
to break up the pack and then melt 
the snow or ice chemically. 


After the tests were completed, a prototype machine 
was designed by personnel in the Materials Testing Lab- 
oratory and constructed in the department’s machine 
shop. The unit, mounted on a standard 8.2-Mg (9-ton) 
maintenance truck chassis, consisted of a 5700-L (1500- 
gal) fiber glass tank seated on a steel cradle, a high pres- 
sure triplex pump driven by a 18.6-kW (25-hp) engine, 
and a distributor bar containing 280° nozzles and asso- 
ciated piping and valves. The total cost of the prototype 
sprayer was $14 200; the estimated cost of a conventional 
spreader and metering device is $4000. 

The test was conducted in the towns of Southington 
and Cheshire on a section of |-84 that included a long 
continuous grade over Southington Mountain, where the 
road rises 97.5 m (320 ft) over a distance of 2.9 km (1.8 
miles). In terms of elevation, this area is the highest of 
the entire run and was considered by maintenance per- 
sonnel to be the most severe problem location under their 
jurisdiction. 

The test section encompassed 25.6 lane-km (15.9 lane- 
miles) of the westbound roadway, including the truck 
climbing lane. The control section in the eastbound road- 
way ran concurrent with the westbound section and con- 
tinued for 22.7 lane-km (14.1 lane-miles). However, the 
remaining section of 1-84 from Conn-229 to Conn-72 in 
New Britain (both roadways) was incorporated into the 
control section since the trucks spreading the salt were 
responsible for the entire run from Conn-70 to Conn-72, 
and metering of the output of salt would be less com- 
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plex if it were done over the entire run. In this case, the 
total distance monitored for amounts of salt used was 
99.7 lane-km (61.9 lane-miles). 

The winter of 1976/1977, when the test was run, was 
extremely cold. During December, snow, rain and snow, 
or freezing rain occurred on 9 d. Snow fell 13 d in Jan- 
uary and 5 d in February. 

The prototype unit was used during six winter storms. 
During two storms the brine could be applied only in iso- 
lated areas, and the results of this application were impos- 
sible to evaluate. 

Dougan, the principal investigator, was on call when- 


ever the weather forecast included either snow or freezing . 


rain, and he observed the maintenance operations, as- 
sessed the test results, and assisted maintenance personnel 
with technical problems associated with the prototype. 

Test results were evaluated by comparing the west- 
bound test sections on which brine was used to the adja- 
cent eastbound section on which crystalline salt was used. 
The comparisons of the condition of both pavements 
were made immediately before and after an application. 
The general condition of both pavements was also evalu- 
ated during the storm. Results showed that the reduction 
of salt used with the brine system is considerable, amount- 
ing to an 82 percent decrease on the average. 

To evaluate the effect of the brine on the environment, 
the Water Compliance Unit of the Connecticut Depart- 
ment of Environmental Protection was asked to monitor 
the water quality of streams in the test area. For this 
purpose, runoff from both roadways, i.e., the westbound 
test section (brine) and the eastbound control section 
(crystalline salt), was to be tested quantitatively and com- 
pared. Flow-metering weirs installed at seven sampling 
locations proved difficult to calibrate, and the first sea- 
son of monitoring melt runoff did not produce enough 


Prototype deicing unit. One problem 
was caused by brine spraying back 
onto the windshield, but this is 
being cured by the installation of a 
baffle under the truck. 


valid data to make even a cursory evaluation. The sampl- 
ing and testing program has been refined, and automatic 
monitoring equipment will be used during the winter of 
1977/1978. 

A few problems were encountered in the pressure- 
relief valve of the high-pressure spraying system and with 
pump vibration. A spray baffle is being installed under- 
neath the truck to prevent brine being sprayed back over 
the windshield, which was a minor problem last year. 
Thorough flushing of the system kept corrosion to a 
minimum, although the zinc-coated distributor bar, for 
some unexplained reason, accumulated a thick white 
scale composed of Zinc, iron, calcium, sodium, and car- 
bonate. 

The brine-making apparatus consists of a 3800-L 
(1000-gal) fiber glass septic tank in which the salt is 
dissolved and an overhead hopper of 2.7 m? (3.5-yd3) 
capacity to maintain a constant supply of salt to the dis- 
solver. The fresh water required for the system was ob- 
tained by a supply hose from the garage. The water en- 
ters the tank through one side and flows down to a point 
approximately 0.6 m (2 ft) above the bottom of the tank 
into a diffuser, where it is injected into the salt. The re- 
sulting brine then flows by gravity into two storage tanks 
of 11 355 to 15 140-L (3000 to 4000-gal) capacity. 

Says Dougan, ‘Although the test data indicate that the 
brine concept has merit as a tool for ice and snow re- 
moval, the second objective to assess the feasibility of 
using brine for deicing purposes is yet to be accomplished. 
This objective is to be fulfilled by additional testing with 
the prototype and a system analysis to optimize the effec- 
tiveness of the use of the brine concept. This work will 
provide data to quantify the benefit-cost ratio for the 
brine methodology ,a radical departure from existing tech- 
nology.” 


TRB Signs Up 3000th Individual Member 


J. Gregory White, a consultant with the firm of CMW, 14 
Rue du Bourg-Tibourg, Paris, France, earned a compli- 
mentary registration for the Fifty-seventh Annual Meet- 
ing of the Transportation Research Board recently. The 
reason? He is the 3000th person to join TRB as an Indi- 
vidual Supporting Member. 


William Van Breemen Dies at 76, 
Veteran Concrete Pavement Expert 


William Van Breemen, one of the last of the first genera- 
tion of modern rational concrete pavement designers and 
researchers, died in November 1977 after a brief illness. 
He was 76. He had been active in TRB since the early 
forties, serving at the time of his death on the Committee 
on Pavement Rehabilitation Design and the NCHRP Panel 
on Evaluation of PCC Pavements. 

Over the years he served as chairman or member of 
seven TRB/HRB committees and was the author of nine 
important HRB papers. 

The pavement research community will miss his wise 
counsel, based as it was on more than 50 years of active 
experience. 


TRB Committeeman Elmer N. Burns 
Named Vice-President of ITE 


Elmer N. Burns, traffic control engineer with the Bureau 
of Design Services, Ohio Department of Transportation, 

is the 1978 vice-president of the Institute of Transporta- 
tion Engineers. Burns, who serves on the TRB Committee 
on Freeway Operations was elected at the institute’s 


Annual Meeting in Mexico City in October and took of- 
fice January 1, 1978. 

Burns has been with the Ohio Department of Trans- 
portation since 1966. He was earlier with the Ohio De- 
partment of Highways, with the firm of Richardson Gor- 
don and Associates, and with the U.S. Army Signal Corps. 
He is also chairman of the 1TE Technical Council. 

William Marconi, senior traffic engineer with the San 
Francisco Department of Public Works, was elected ITE 
president at the Mexico City meeting. Marconi is the 
California League of Cities representative on the Califor- 
nia Traffic Control Devices Committee. Author of anum- 
ber of technical articles, he isa graduate of the University 
of Santa Clara and of the Yale Bureau of Highway Traffic. 

The Institute of Transportation Engineers changed its 
name recently from the Institute of Traffic Engineers. An 
international professional engineering organization with 
6000 members in more than 70 countries, it is involved 
in the application of technological and scientific princi- 
ples to the planning, functional design, operation, and 
management of facilities for all modes of transportation. 


PLANNING AND ADMINISTRATION 


Urban Corridor Program 
Considered a Success 


In the past few years, transportation systems throughout 
the United States have been troubled by inflation, increas- 
ing administrative costs, environmental protection, and a 
shortage of fuel. These and other changes in our society 
have led to a reappraisal of the traditional methods of 
planning and justifying transportation improvements. One 
of the alternatives that has gained increasing attention is 
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making modest improvements to the existing system to 
increase its productivity. In July 1970, the Urban Corri- 
dor Demonstration Program, administered by the Office 
of the Assistant Secretary of Transportation for Environ- 
ment, Safety, and Consumer Affairs, issued grants to 11 
metropolitan areas to conduct detailed planning for dem- 
onstration projects. The selected cities represented a wide 
variety of urban conditions, and their respective programs 
incorporated a mix of transit and highway improvement 
programs. The cities selected were Cincinnati, Dallas, 
Dayton, Louisville, Minneapolis, New York, Philadelphia, 
and Washington, D.C. Each of the cities, with the excep- 
tion of Dayton, has implemented most of its projects. 

The Department of Transportation has issued the final- 
summary report of the evaluation monitoring program. 
The following are some of the conclusions. 


1. The best results and public acceptance were achieved 
when there was serious congestion in the corridor and 
where a significant improvement in level of service was 
introduced. This was particularly true of transit improve- 
ments. 

2. Implementation requires more planning and coor- 
dination than was thought to be needed. Delays and can- 
celations resulted in failure to achieve the hoped-for re- 
sults. 

3. With respect to congestion, those projects that 
dealt with bottlenecks or specific locations tended to be 
more cost-effective than those that dealt with improve- 
ments along a corridor. 

4. Larger increases in new riders of transit systems 
were achieved where existing service was relatively poor. 
Marginal improvement to good existing service did not 
attract many new users to transit, but did in many cases, 
such as in Washington, D.C., play a significant role in 
holding the existing ridership. 


The Cincinnati program involved transportation im- 
provements linking the Mount Washington area, a middle- 
to high-income residential community, with the city’s cen- 
tral business district, and emphasized improved bus ser- 
vice. The demonstration area in Dallas was the North 
Central Expressway Corridor, where improved bus service 
was achieved by development of a traffic control system 
for integrating ramp and freeway control and local street 
intersection control. This was coupled with increased bus 
service to encourage ridership, priority access for buses to 
freeways, and a signal preemption system at key intersec- 
tions to give priority to bus traffic. 

A similar program in Louisville, on a corridor 14.5 km 
(9 miles) long and containing a variety of residential, com- 
mercial, and industrial land uses, was supplemented by 
the erection of bus shelters at 42 sites, and an intensive 
public relations and promotional program. The Minne- 
apolis program involved the implementation and evalua- 
tion of a bus-on-metered freeway system in the I-35 free- 
way corridor south of the Minneapolis central business 
district. Ridership on the local and express transit ve- 
hicles rose from 33 to 39 percent following improve- 


ments in the system. A study of automatic vehicle iden- 
tification systems was one feature of the New York City 
program, which involved a three-prong corridor extend- 
ing from the Lincoln Tunnel to the Brooklyn-Queens Ex- 
pressway, from the New Jersey end of the Tunnel west 
along NJ-3, and south along the New Jersey Turnpike. 
Included was the |-495 contraflow lane, serving the bus 
traffic traveling through the Lincoln Tunnel to Manhattan. 
This 4-km (2.5-mile) facility carries almost 40 O00 passen- 
gers on nearly 1000 buses during each weekday morning 
peak period. 

A staggered workhour program, increased parking 
prices to discourage all-day commuter parking, anda 
track improvement program for fixed rail facilities were 
features in the Philadelphia experiment, which involved 
a combination of somewhat unrelated projects along a 
40-km (25-mile) corridor between downtown Philadel- 
phia and Media and West Chester. 

The Washington, D.C., program was aimed at improv- 
ing peak-period travel by reducing travel congestion and 
developing transit ridership and car pooling in the South 
Capitol Street and Indian Head Highway corridor of the 
District of Columbia and neighboring Maryland. Projects 
included in this program were express bus service, fringe 
parking, an exclusive bypass bus lane, dial-a-ride, a resi- 
dential area transfer terminal, bus-rider shelters, and a 
car-pooling demonstration project. 

Further information on these programs is contained in 
Status of the Urban Corridor Demonstration Program, 
Report DOT-P-6500.2, available from the Office of the 
Secretary, U.S. Department of Transportation, Washing- 
ton, DLCs 20590; 


Transit, Railroad Public Response 
Covered in Three DOT Contracts 


Three contracts totaling $166 000 have been awarded to 
the Transportation Center at Northwestern University by 
the University Research Program of the U.S. Department 
of Transportation. 

One of the projects is concerned with the control of 
service reliability in bus transit networks. According to 
the project's principal investigator, assistant professor 
Mark Turnquist, the main objective is to design and eval- 
uate a set of decision rules for controlling unreliability, 
or nonadherence to schedule, in a bus transit system. 
Turnquist hopes that the work will be directly useful to 
transit operators in situations in which nonadherence to 
schedule results in less effective utilization of equipment 
and personnel, which in turn causes reduced productivity 
and increased cost in the system operation. 

This project will build on some of Turnquist’s other 
research in which he has tried to identify measures of 
transit reliability; to analyze the relation between those 
measures and characteristics of the distribution of passen- 
ger wait times at a single stop; and to develop a simulation 
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model to study the relation between network character- 
istics and reliability. 

The project will extend this work in several ways. 
First, the existing simulation model will be expanded and 
modified to allow analysis of larger transit systems and to 
permit evaluation of a range of reliability control strate- 
gies. Next, transit operating agencies in the Chicago area 
will be contacted and past research will be reviewed in an 
inventory of potential control strategies. This will include 
actions such as delaying buses that are ahead of schedule, 
having buses that are behind schedule skip a stop, dis- 
patching additional buses between regular buses that are 
far off schedule, and reconfiguring the route structure of 
the system as a whole. The effectiveness of the identified 
control strategies will then be tested in a series of experi- 
ments. 

Finally, a preliminary study will be made of the poten- 
tial for integrating the reliability control simulation model 
into transit scheduling computer packages currently in use. 
This would allow a transit operator to evaluate directly 
the effects of policies for reliability control on total sys- 
tem productivity as reflected in updated and more effi- 
cient schedules. 

The second of the projects will develop new methods 
for obtaining an empirical understanding of the costs of 
providing various kinds of rail service. Drawing on two 
currently used methods—mathematical techniques based 
on engineering principles and statistical analyses based on 
cost and output data—hybrid techniques will be developed 
to examine the relation between output and costs. 

The project will involve a case study of a relatively 
simple rail operation. A situation will be identified in 
which the commodities carried are relatively homogeneous, 
the network is relatively simple, and the terminal activities 
are as uncomplicated as possible. An example of an ap- 
propriate study site might be a train service that moves 
grain from a country elevator to a river terminal. 

The goal of the third project is to understand how the 
public will respond to changes in local transportation ser- 
vices. The research team for the project, associate profes- 
sor Frank Koppelman, who is a member of the TRB Com- 
mitee on Traveler Behavior and Values, and assistant pro- 
fessors Alice Tybout, John Hauser, and Mark Turnquist, 
will extend work that was begun in the fall of 1976 to de- 
velop a comprehensive system to describe the expected 
public response to changes in transportation service and 
to marketing strategies. According to Koppelman, under- 
standing public response to changes in transportation ser- 
vice is essential if local transit managers and planners are 
to meet their objective of increased use of public trans- 
portation and decreased use of private automobile. 

The work under way examined the following ques- 
tions in order to help transportation planners and man- 
agers develop strategies to increase ridership: What are 
consumers’ transportation wants and needs? What is the 
relation between consumers’ attitudes toward transit sys- 
tem characteristics and use of the system? How can local 
transit officials influence consumers’ transit decisions? 


The new project will provide a methodology for pre- 
dicting consumer response to proposed strategies and 
measuring actual short- and long-term response to such 
strategies. This will help planners and managers select 
high-potential strategies and understand how these affect 
consumers. 


DESIGN AND CONSTRUCTION 


Pipeline Haul Road Studied 
in Alaska 


The Federal Highway Administration, the U.S. Army 
Cold Regions Research and Engineering Laboratory, the 
U.S. Department of Energy (formerly Energy Research 
and Development Administration), and the Alaska De- 
partment of Highways are involved in a research study 
along the pipeline haul road between the Yukon River 
and Prudhoe Bay in Alaska. 

The primary objective of the study is to determine 
the effects of the road on permafrost. The delicate perma- 
frost areas must be protected from melting in order to 
avoid erosion, which causes road failure. 

The haul road is one of Alaska’s few major highways. 
Though not open to the public, it was the major transpor- 
tation route used for the construction of the pipeline. 
The road crosses a number of climatic, physiographic, 
and vegetational regions, including areas characterized 
by permanently frozen soils. These unique cold- 
dominated environmental conditions provide many 
variables against which to test the short- and long-term 
performance of the road. 

Although much of the research focuses on engineer- 
ing problems, the effects of the road on the surrounding 
environment are also of major concern. Proper design of 
the road and restoration of adjacent right-of-way are im- 
portant for protection of the environment, reduction of 
maintenance, and improvement of visual quality. 

The research consists of four interrelated tasks: influ- 
ence of surface modifications on the permafrost table, 
influence of surface modifications on vegetation, restora- 
tion of terrain affected by construction activities, and 
analysis of climatic gradients. 

Approximately 36 research sites have been located 
along the road, 6 of which are being instrumented with 
thermocouples and frost tubes to measure soil tempera- 
tures to depths of 3 to 9 m (10 to 30 ft). Changes in the 
vegetation at each of the 36 sites will be recorded and 
monitored throughout the study. 

Other areas of concentration include studying culverts 
to gain further information on drainage problems, research- 
ing the dust problem enhanced by limited amounts of pre- 
cipitation falling on the dirt road; and, on a smaller scale, 
testing a variety of products to use as road insulators to 
maintain the permafrost. 
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The existence of the haul road provides an excellent op- 
portunity to observe a road system that crosses major 
permafrost areas and is exposed to a wide range of sea- 
sonal and annual climatic regimes. It is hoped that re- 
search conducted along the haul road will provide the in- 
formation necessary to establish a set of guidelines for 
road construction in permafrost areas. 


New Jersey Barrier Endorsed 
by FHWA, Is Now 28 Years Old 


The concrete center barrier for highways developed by 
New Jersey Department of Transportation design engi- 
neers 28 years ago has been endorsed in an intensive 
study sponsored by the federal government. 

A report issued by the Offices of Research and De- 
velopment, Federal Highway Administration, following 
appraisal of the New Jersey design and other center bar- 
riers by the Southwest Research Institute of San Antonio, 
Texas, stated in part that the New Jersey design is ‘‘rec- 
ommended for installation. Agencies which already have 
the New Jersey shape as a standard should find it more 
economical to continue its use.”’ 

Any modifications to the New Jersey shape, the re- 
port added, ‘are considered both unnecessary and unjus- 
tified... . Standardization of the New Jersey shape is 
worthy of consideration.” 

The concrete center barrier has helped to virtually 
eliminate head-on collisions where it has been installed 
and, says the report, has been particularly effective in 
aiding drivers to retain control of their vehicles and in 
minimizing the rebound of vehicles into adjacent traffic 
lanes. 

The concrete barrier also has the advantage of low 
maintenance cost since repairs are limited to the point of 
impact, repair materials are readily available so that spare 
parts need not be stored, and minimal amounts of repair 
time and traffic delay are involved. 

Since the original design was developed, the barrier has 
been modified to increase its height to 0.8 m (32 in) while 
retaining its basic concave shape. 

The New Jersey barrier has since become a regular 
safety feature of highways in most states and has also ap- 
peared on foreign highways. 

Barriers were installed nationwide on 595 km (370 
miles) of highway in 1970 and on more than 3700 km 
(2300 miles) as of May 1977. New Jersey, with the bar- 
rier installed on 10.4 percent of its highway system, leads 
all other states in percentage of protection afforded mo- 
torists. 


Prestressed Concrete Pavement: 
Western Style 


The Arizona Department of Transportation has completed 
the first prestressed concrete highway pavement built in 


the United States west of the Mississippi River. 

The project is located on Ariz-360 (Superstition Free- 
way) southeast of Phoenix. It comprises 1.6 km (1 mile) 
of four-lane, divided concrete roadway with 2.4-m (8-ft) 
wide concrete shoulders. The shoulders, which are also 
prestressed, were built simultaneously with the traffic 
lanes and have the same load-bearing capacity. 

The’ pavement is 15.2 cm (6 in) thick and rests on a 
10.2-cm (4-in) thick lean concrete base. One or two 
layers of polyethylene membrane were used as a friction- 
reducing medium between the base and the prestressed 
pavement. 

The prestressed slabs are 122 m (400 ft) long except 
for two shorter slabs at the end of the project. They were 
stressed by means of 12.7-mm (0.5-in) diameter, plastic- 
encased tendons spaced on 0.6-m (2-ft) centers. 

Prestressing force was designed to produce a prestress 


of slightly more than 1.4 MPa (200 lb/in2) at the slab ends. 


The magnitude of the prestress diminishes toward the 
center of the slabs because of frictional restraint forces be- 
tween the strands and their encasements and between the 
base and the prestressed slabs. 

Effective prestress at the center of the slabs is estimated 
at approximately 1 MPa (150 Ib/in2) on the average. This 
should be enough to reduce the incidence of cracks and 
preserve the load-bearing capacity of the pavement even 
if cracks do occur. 

During the construction operations, gaps 2.4 m (8 ft) 
wide were left between prestressed slabs to allow room 
to perform the stressing. 

Conventional reinforced slabs 25.4 cm (10 in) thick 
were placed in the gaps after the prestressing was com- 
pleted. 

Gap slabs were placed directly on the subgrade. Ex- 
pansion joints with extruded neoprene seals (normally 
used for bridges) were placed between the prestressed 
slabs and the gap slabs. 

The pavement was opened to traffic during July. 


$180 Million to Be Spent 
on Bridge Replacement in 1978 


The Bridge Replacement Program, enacted by Congress 
because of the compelling need to replace unsafe bridges, 
will be funded at $180 million during fiscal year 1978, 
says the Federal Highway Administration. 

During the time the program has been in existence, 
more than 1400 structurally deficient or functionally ob- 
solete bridges have been replaced or are in the process of 
being replaced throughout the United States. It is now 
estimated that about 33 500 bridges on the federal-aid 
system are deficient and that another 72 000 bridges on 
roads not on the federal-aid system need to be rehabili- 
tated or replaced. 

Most states have placed major emphasis on bridge re- 
placement, and many are also reconstructing bridges with 


other federal-aid funds or under programs financed en- 
tirely by state or local government funds. 

In announcing the 1978 budget, Federal Highway Ad- 
ministrator William M. Cox said, ‘The need to replace or 
rebuild unsafe bridges is certainly a matter of the highest 
priority. The Federal Highway Administration, in con- 
sultation with the states, is continuing to establish bridge- 
replacement priorities by assigning each bridge replace- 
ment candidate a sufficiency rating. The lower the suffi- 
ciency rating is, the higher the priority for replacement 
will be; major emphasis is being placed on those bridges 
that are structurally deficient.” 


Arizona’s Zane Grey Highway Is Site 
of Testing of Subsurface Materials 


New subsurface materials are being tested on a recently 
built stretch of the Zane Grey Highway in Arizona. This 
section of Ariz-169 in the Rim Country of the state was 
completed at the end of 1977. 

In one test three different subgrades are used to check 
their durability as foundations for the roadway pavement. 
A mixture of quicklime and fly ash, a previously wasted 
by-product of coal-burning power stations, is used in one 
section, a cement-treated subgrade in another section, and 
an enzyme additive plus water to stabilize the subgrade 
in the third. 

In a second test, covering about 6.5 km (4 miles), an 
asphalt-rubber membrane is used across the roadway to 
contain moisture in the subgrade and to prevent addi- 
tional water from seeping in, a process that could lead to 
deterioration of the 2.54-cm (1-in) asphaltic concrete 
friction course. 

The results of these experiments will help the Arizona 
Department of Transportation decide on future applica- 
tions of these new materials on other highway projects. 

Most of the new highway runs through the Prescott 
National Forest. 

The final 16 km (10 miles) of Ariz-169 replace an un- 
improved road that runs north of the new alignment. Con- 
struction has been accomplished in stages on the entire 24 
km (15 miles) as funds became available during the past 
10 years. 


Vermont’s Most 
Formidable Highway 


What was described by John R. Phalen, chief construction 
engineer of the Vermont Department of Highways, as the 
most formidable highway project his group has ever 
handled marked the completion of rock work recently on 
|-91 in the state. Rock cuts up to 37 m (120 ft) deep and 
the removal of some 2.7 million m$ (3.5 million yd3) of 
tough quartz, mica, schist, gneiss, slate, and phyllite, along 
with 4.2 million m? (5.5 million yd3) of other materials, 


added to the difficulty of construction of the 27.4-km 
(17-mile) segment. 

More than 0.8 million m3 (1.1 million yd) of rock 
were removed from a steep hill named Barnet Mountain 
that crowds close to the narrow lowlands along the Con- 
necticut River. At this point, the two lanes of |-91 are 
widely separated, and a reconstructed portion of Vt-5 is 
being built between them on a new level. It is the only 
place in Vermont where such a design has been adopted, 
and one of the few in the United States. The carving out 
of the huge volumes of rock along this steep hillside gave 
the contractor’s drilling crews some of the most difficult 
moments on the $4.5 million job. 

Because the hill drops away sharply toward the river, 
the crews had to work on precipitous slopes after clearing 
away the brush and trees. Crane lifts were required to get 
a number of drilling machines up on the high ledges before 
rock work was started. Once in position, many of the 
drills—and some of the drillers—were cabled to nearby 
trees for safety. 

At the peak of the rock work, more than 45 drills and 
compressors were being used, and 6.8 Mg (15 000 Ib) of 
blasting agents and explosives were being consumed on 
the busiest days. 

Some 60 different route alignments for the 27.4-km 
(17-mile) segment were suggested by the designers before 
the final route was fixed. When opened to traffic next 
year, it will link Long Island with the Canadian border. 
The Vermont Department of Highways will look back on 
the biggest design contract ever let by its offices, and, it 
says, the toughest. This section of the Interstate highway 
system is said to have more structures per kilometer than 
any other section of that system yet built. 


Perched on a ledge on Barnet Moun- 
tain, high above the Connecticut 
River valley in Vermont, a drill pre- 
pares blast holes for excavation of 
the roadbed for |-97. 
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OPERATION AND MAINTENANCE 


Pedestrian Study 
Set in Florida 


The U.S. Department of Transportation has awarded a 
$1.1 million contract to Miami and Dade County, Florida, 
for a 5-year demonstration program designed to find the 
best methods of reducing urban pedestrian accidents, fa- 
talities, and injuries. 

The contract, as administered by the National Highway 
Traffic Safety Administration (NHTSA), calls for the con- 
tractor to identify and analyze pedestrian safety problems, 
implement countermeasures developed by NHTSA, and 
show a significant reduction in pedestrian fatalities, in- 
juries, and accidents. 

‘It is our hope that this contract will have a far-reaching 
effect on our annual highway fatality toll, for pedestrain 
deaths alone account for almost 20 percent of this annual 
total,’’ said Joan Claybrook, administrator of the federal 
safety agency. ‘We have done a great dea! of research in 
NHTSA on exactly how we can reduce this pedestrian toll, 
and once countermeasures can be implemented nationwide, 
we expect the currently declining fatality rate to take an- 
other dramatic drop.” 

The decision to award the contract was based on the 
need for greater state and local participation, NHTSA 
said, since about 85 percent of the pedestrian accidents 
and 66 percent of the resultant fatalities occur in urban 
areas. In some large cities, pedestrian deaths account for 
approximately half of the annual motor vehicle fatalities. 
New York City, for example, records pedestrian deaths as 
51 percent of its annual traffic fatality total; Chicago, 41 
percent; Philadelphia, 48 percent; Milwaukee, 44 percent; 
San Francisco, 47 percent; Washington, D.C., 50 percent; 
and Birmingham, Alabama, 50 percent. 

Seven distinct types of accidents have been identified 
as accounting for about 57 percent of urban pedestrian 
accidents, the federal safety agency said. The most com- 
mon is the pedestrian who suddenly darts out into traffic 
(33 percent); others include intersection dash (8 percent), 
vehicle turn-attention conflict (6 percent), multiple threat 
(3 percent), and vendor-ice cream truck (2 percent). Miami 
and Dade county will analyze each of the accident types 
and seek safety countermeasures. 


Night Driving Simulated on 
New Computerized Device 


To aid in its investigations of how vehicle characteristics 
affect driver performance and comfort, the General 
Motors Research Laboratories (in cooperation with Vir- 
ginia Polytechnic Institute and State University) has de- 
veloped a new driving simulator for use as a preliminary 
testing device. 


At the General Motors Research 
Laboratories, associate analyst 
Trudy Weber and technician 
Anthony F. Johnson conduct an 
experiment in the night-driving 
simulator. 


“Although there is no substitute for on-the-road eval- 
uations with actual vehicles,’’ says Brian S. Repa of GM 
Research Laboratories, ‘the increased control over ex- 
perimental conditions and measurements provided by the 
simulator make it a valuable supplementary tool for ve- 
hicle research. In addition, studies on the ability of aver- 
age drivers to get themselves out of potentially dangerous 
situations can be conducted with complete safety.”’ 

The simulator, which is not designed or intended for 
classroom driver education use, features a computer- 
generated roadway display that provides a control task 
similar to driving down a two-lane road at night. A va- 
riety of vehicle suspension and handling characteristics, 
ranging from those of small cars to motor homes, can be 
programmed on the computer. Engine and wind noise 
add to the realism of the system. 

The driver’s performance is continuously monitored, 
and measures of his or her ability to control the vehicle 
are available immediately after testing. 

At the International Symposium on Vehicle Dynamics 
in Vienna, Austria, September 19-23, 1977, Repa and 
Alexander A. Alexandridis, also of GM Research Labora- 
tories, and consultant Walter W. Wierwille, of Virginia 
Polytechnic Institute, reported on early applications of 
the driving simulator. They found that, for normal high- 
way driving in the presence of moderate wind gusts, 
driver performance on the simulator was essentially the 
same as that in an actual vehicle on the road. 


Better Maintenance for Transit 
Vehicles in San Francisco 


San Francisco's famous cable cars, along with buses, street- 
cars, and trolley coaches that make up the 1100 transit ve- 


oe 


hicles operated by the San Francisco Municipal Railway 
(MUNI), will be better maintained as a result of a $190 000 
contract awarded by the San Francisco Utilities Commis- 
sion. The Urban Transportation Development Corpora- 
tion, Ltd., will provide MUNI with recommendations for 
operating policies and administrative procedures to in- 
crease efficiency in its overall maintenance program. In 
addition, the corporation will recommend specific main- 
tenance procedures, organization and personnel structures, 
reporting systems, and facility requirements for vehicle 
maintenance. 


Wildlife on Highway Rights-of-Way 
Studied by Texas A&M Researchers 


Little is known concerning the effects of highways on 
small mammals and other wildlife species. To define this 
relation, researchers established three pairs of mark- 
recapture grids (one of each pair mowed, the other un- 
mowed) along three eastern Texas highways having differ- 
ent traffic volumes and patterns. : 

The work was done in a research study on the compo- 
sition of small mammal populations on highway right-of- 
way. The research was sponsored by the Texas State De- 
partment of Highways and Public Transportation and the 


Federal Highway Administration. The study was conducted 


at the Texas Transportation Institute by specialists at 
Texas A&M University in wildlife and fisheries sciences 
and is reported in a recent issue of the Texas Transporta- 
tion Researcher. 

Population dynamics of rodents occurring within un- 
mowed and mowed highway right-of-way and in adjacent 
old fields, pastures, and cultivated fields were studied for 
one annual cycle, and the effects of land management prac- 
tices (especially mowing) on rodents were examined. 

The fewest rodent species and least species abundance 
occurred in the cultivated fields (the most highly impacted 
habitat). The least disturbed habitat (old fields) supported 
the greatest amount of cover and the most diverse plant 
and rodent communities. Rodent densities were greatest 
in the unmowed right-of-way where cover was nearly as 
dense as in the old fields. 

Before the mowing, cover and rodent densities in the 
unmowed and mowed rights-of-way were similar. After 
the mowing, cover in the mowed right-of-way was signifi- 
cantly less than in the unmowed right-of-way. Population 
densities of cotton rats were significantly lower in the 
mowed right-of-way than in the unmowed right-of-way; 
other species were not significantly affected by mowing. 

The study observed movements of marked rodents 
across pavements and the effectiveness of highways as 
barriers to dispersal of wildlife population. At least 5 per- 
cent of the cotton rat population and 2 percent of the 
pygmy mouse population crossed roads. Most cotton rat 
crossings (63 percent) were movements across two lanes 
of traffic, although crossings of four, six, and eight lanes 
occurred. 


The researchers assessed the impact of highway mortal- 
ity on wildlife populations. Animal carcasses found along 
regularly surveyed stretches of these highways were 
counted. A total of 286 carcasses was observed within the 
1768 km (1105 miles) of highway surveyed. 

Mammals constituted 65 percent of the casualties; rep- 
tiles and amphibians combined and birds each constituted 
approximately 17 percent. More mammals, reptiles, and 
amphibians were killed during spring than during other sea- 
sons; birds were most susceptible during summer. 

The relation between highway mortality and traffic 
volume suggests that susceptibility is greatest at the inter- 
mediate traffic volume, least at the highest volume, and 
intermediate at the lowest volume, according to the re- 
searchers. Less than 1 percent of the rodent community 
died on roadways. 


Switzerland, will be tested and modified by the Urban Trans- 
portation Development Corporation, Ltd., before being placed 
in service in Toronto. The corporation will conduct energy con- 
sumption tests and ride comfort tests on the three prototype 
vehicles that were shipped to Canada early this year. 


New Lease of Life 
for Bridge Decks 


The life of concrete bridge decks can be significantly pro- 
longed by impregnating the decks with a combination of 
linseed oil and mineral spirits, according to a study con- 
ducted by Pennsylvania State University researchers. 
Philip D. Cady, professor of civil engineering, says that 
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this method can postpone corrosion caused by wintertime 
deicing from the current 5 years to perhaps 20 or 25 years. 

The Federal Highway Administration estimates that 
more than 65 000 of the nation’s bridges have badly de- 
teriorated decks. Repair costs rose from $70 million in 
1973 to $200 million in 1975. 

In areport prepared for the Pennsylvania Department 
of Transportation, which sponsored the study, the re- 
searchers, headed up by Cady, point out that these esti- 
mated repair costs are deceptively low. They represent 
only the money that is spent, not the repairs that still 
must be done. 

The damage to bridge decks is caused by deicing salts 
and water, which penetrate the concrete and corrode the 
reinforcing rods. As rust gradually builds up, the steel be- 
gins to expand, cracking the concrete. 

The new technique requires that the bridge surface be 
dried by infrared heaters fired by propane gas. A mixture 
of half linseed oil and half mineral spirits is then poured 
over the surface and is absorbed to the depth that the con- 
crete has been dried. Preliminary tests show that the com- 
pound reduces salt penetration by about 70 percent. 

Cady points out that for several years bridge decks have 
been sprayed with a similar compound to prevent scaling 
of the concrete, also caused by deicing salts. By first dry- 
ing the concrete to remove moisture from the pores and 
then applying the linseed oil and mineral spirits mixture, 
he says, it is possible to save millions of dollars a year in 
unnecessary bridge deck repair. 


NCHRP 


Synthesis on Pile Foundation Design 
Published by Transportation Research Board 


Pile foundations for bridges and other highway struc- 
tures are used by all state highway agencies and by other 
organizations involved in civil engineering projects. How- 
ever, present procedures for design vary considerably 
among agencies and in some cases do not reflect the best 
available information. 

To remedy this situation, the Transportation Research 
Board has recently published Synthesis of Highway Prac- 
tice 42, Design of Pile Foundations, which reviews design 
principles and construction problems and recommends 
criteria based on current knowledge. 

In assembling the publication, TRB collected and 
analyzed available information from various sources, in- 
cluding a large number of state highway and transporta- 
tion agencies. A panel of experts in the subject area 
helped the researchers to organize and evaluate the data 
and to draft the report. 

Piles are used where the upper soil strata are com- 
pressible or weak; where footings cannot transmit in- 
clined, horizontal, or uplift forces; where scour is likely 
to occur; where future excavation may be adjacent to the 


structure; and where expansive or collapsible soils extend 
for a considerable depth. 

Piles may be classified by material type or by method 
of placement. The choice of pile type is influenced by 
subsurface conditions, location and topography of the 
site, and the structural and geometric characteristics of 
the structure to be supported. 

The designer of a deep foundation must possess a 
variety of skills, much experience, and considerable 
knowledge of engineering sciences. No set of simple rules 
and procedures can be expected to cover the variety of 
conditions and forms of instability that can endanger a 
deep foundation. 

Synthesis of Highway Practice 42 describes these con- 
ditions in detail for the benefit of the engineer. Among 
the points discussed are the determination of the ultimate 
load on a pile (the load that can cause failure of either 
the pile or the supporting soil); load transfer between the 
pile and the soil; settlement analysis of pile foundations; 
grouping and spacing of piles; transmission of lateral 
loads and the effect of horizontal stresses; methods and 
equipment used in driving piles; and full-scale on-site 
load testing. 

This synthesis, which presents detailed information 
on pile design principles and criteria, will be of special 
interest to bridge engineers and others involved in the 
design and construction of pile foundations. 


Economic Impacts of Transportation Policies 
to Be Studied Under NCHRP Contract 


Effective transportation planning requires an evaluation 
of the economic impacts of facility construction and pro- 


jection of the economic growth that will generate future 
demands for facility use. The economic effects of a new 
facility may also include changes in the locational ad- 
vantage of the region served by the facility, and that ad- 
vantage in turn will affect long-term economic growth. 

These interrelated problems in regional economic 
analysis for transportation planning have not always been 
adequately dealt with. Where serious attempts have been 
made to measure and analyze these economic effects, the 
cost and complexity of the methods used have often 
made such studies unique and of limited general applica- 
bility. 

NCHRP has been actively involved in this subject area. 
Under NCHRP Project 8-12 social, economic, environ- 
mental, and energy-impact measurement techniques for 
use by transportation agencies were identified. NCHRP 
has now moved on to the next phase of the project, 
known as Project 8-15A, with the award of a $117 852 
contract to the Regional Science Research Institute of 
Philadelphia. RSRI will develop a program to demon- 
strate the usefulness of one or more currently available 
techniques that estimate the impact of alternative trans- 
portation policies or programs on economic activities, 
and to document the techniques in the form of operating 
guidelines and demonstration results. Policies and pro- 
grams included in the research project are changes in 
transport regulation; alternative investment levels for a 
specific transportation mode; alternative program em- 
phasis among modes, within a budget level; and changes 
in levels of service and performance. 

Says an RSRI! staff member, ‘’The Regional Science 
Research Institute proposes to demonstrate that these 
questions can be dealt with systematically, quickly, and 
inexpensively with techniques that heretofore were con- 
sidered complicated and costly. It is not our contention 
that making these techniques available to and usable by 
a large number of state and regional planning agencies 
will necessarily solve all the problems of those agencies 
in performing economic analyses. By the systemization 
of basic measurement methods, however, attention can 
be focused on the truly difficult problems of evaluating 
results obtained from the economic analysis. In other 
words, if it is easier to calculate accurate impact levels, 
this will permit further development of evaluation tech- 
niques that will come to grips with the social, political, 
and other issues related to economic effects.”’ 

The proposed study is focused on regional input- 
output analysis as the most cost-effective method of 
measuring the impacts of facility construction and of 
measuring the indirect and induced effects of economic 
growth; regional shift-share analysis and econometric 
simulation models as the most reliable methods of mak- 
ing regional economic forecasts; and related approaches 
for which generally applicable systematic methods have 
not yet been developed but for which some guidelines 
can be provided. 

The project will be completed by the end of 1978. 


Calibrating Road Roughness 
Measurement Systems: 
University of Michigan Gets 
Contract From NCHRP 


The University of Michigan has been awarded a $250 000 
contract by NCHRP to develop quick and inexpensive 
methods of calibrating and correlating response systems 
used to measure the roughness of pavements. The proj- 
ect, designated 1-18, will be completed in June 1980. 

Response types of road-roughness measuring systems 
are used by many state highway and transportation agen- 
cies to perform road-roughness studies. Although several 
different types of systems are used, most are of the type 
that accumulate the displacement measurement between 
the rear-axle housing and the body of the automobile. 
The main advantages of these response systems are their 
relatively low cost, simplicity of operation, and high mea- 
suring speed. One of their disadvantages is the difficulty 
in correlation between similar and dissimilar systems; 
another is their susceptibility to changes that affect their 
time stability. Most users attempt to minimize the effect 
of these changes by periodic calibration. 

Calibration procedures currently used normally con- 
sist of driving the measuring system over roads that have 
previously been accepted as reference surfaces. The mea- 
surements obtained are then compared to the roughness 
values of the reference surface, and a relation is obtained 
that can be applied to measurements on other roads. 
There are two problems with this calibration method: the 
roughness values of the reference surfaces are difficult to 
determine, and once determined, the values change with 
age, use, and the seasons of the year. 

The University of Michigan will investigate alternative 
methods for calibration. An essential element of the re- 
search approach is an investigation of vehicle dynamic 
response both as it affects the measure of roughness ob- 
tained by the response measuring system and as it influ- 
ences the ride perception component of pavement service- 


ability. It is anticipated that relatively rapid and inexpen- 
sive methods for calibrating road-roughness measuring 
systems will be developed and demonstrated to be prac- 
tical. The researchers also expect to evaluate the factors 
that influence the variability of roughness measurements 
and to contribute to the fundamental understanding of 
the measurement systems. 

The research team at the University of Michigan plans 
to work cooperatively with the Michigan Department of 
State Highways and Transportation and with the U.S. 
Army Tank Automotive Research and Development Com- 
mand in assessing these and other alternative methods. 


Acceptance Tests for 
Asphalt Paving Aggregates 


More than 11 Mg (1200 million tons) of rock, gravel, sand, 
and other aggregates are used for highway construction in 
the United States annually. The supply of these aggre- 
gates that are currently accepted for highway construc- 
tion is limited in some areas of the United States and will 
soon be depleted in manv other areas. Some currently 
used acceptance methods preclude the use of aggregates 
that have been shown to function adequately in certain 
bituminous paving mixtures. 

NCHRP has awarded a $175 O00 contract to the Texas 
A&M Research Foundation to evaluate methods for the 
acceptance or rejection of aggregates used in bituminous 
paving mixtures and to identify methods that would per- 
mit the use of aggregates that are currently classified as 
unacceptable by present methods. 

The research project, designated 10-12, will be com- 
pleted by August 31, 1980. 

Available figures indicate that about 303 Mg (334 mil- 
lion tons) of aggregate are used in asphalt paving mixtures 
each year and that the aggregate industry can meet the 
demand until 1985. This projection is made for the coun- 


try as a whole. However, since it is not economic to 
transport road-building aggregates more than a limited 
distance, local shortages may be expected. In areas with 
such supply problems—estimated as one-third of the 
United States—the topography is formed from predomi- 
nantly sandstone and shale bedrock or from transported 
deposits of generally low quality. In such areas the lim- 
ited supply of usable natural aggregates can be augmented 
with aggregates manufactured from clay, shale, fly ash, 
and similar materials. In any event, in locations where 
marginal natural aggregates or manufactured aggregates 
must be considered for making asphalt-paving mixtures, 
aggregate-acceptance schemes must be able to distin- 
guish accurately and reliably between serviceable and 
nonserviceable sources of supply. 

Aggregates for surface courses must be able to resist 
deterioration during construction and in service, resist 
stripping of asphalt at the aggregate interface, and, where 
the pavement and the tires meet, provide acceptable skid 
resistance as well as resistance to reduction of macrotex- 
ture and microtexture under the action of traffic. 
Aggregate-acceptance criteria for surface-course mixes 
have been developed over the years when flexible pave- 
ment structures were produced with relatively thin sur- 
face courses laid over base courses. The advent of thicker 
lifts of asphalt pavements and the reintroduction of full- 
depth asphalt pavements have resulted in the criteria for 
surface-course aggregates being applied sometimes to ag- 
gregates for underlying layers. Many of these require- 
ments are not pertinent for aggregates used for paving 
mixtures intended for underlying layers. 

The NCHRP project will attempt to reduce the wide 
range of specifications arising from this situation. In 
carrying out the project, the Texas A&M Foundation re- 
searchers will first review existing literature and perform 
a national survey of aggregate-evaluation methods, par- 
ticularly those using abrasion and soundness tests. This 
will include, but not be limited to, types of tests, preci- 
sion of test methods, test results and mixture perfor- 
mance as related to rock types and their characteristics, 
basic distress mechanisms, acceptance criteria, and corre- 
lations of test data with field performance. Using the in- 
formation obtained from the literature review and survey, 
they will then develop a promising scheme or schemes 
for selection of aggregates to be used in bituminous pav- 
ing mixtures. A program will then be developed and con- 
ducted to verify these schemes. 


Forty-Six Synthesis Reports Published: 


Twenty-Seven More Are in Progress 


Transportation officials have long been aware of the need 
for a procedure to provide practitioners with condensed 
information on ongoing research and current practices in 
the field. The Transportation Research Board is attempt- 
ing to satisfy a part of this need with the report series, 
Synthesis of Highway Practice. These reports are prepared 


under NCHRP Project 20-5, Synthesis of Existing Infor- 
mation Related to Highway Problems. 

Forty-six reports have already been published on a 
variety of subjects including skid resistance, bituminous 
emulsions, statistical specifications, transportation for the 
disadvantaged, bridge bearings, pile foundations, and con- 
crete consolidation. 

Work is currently under way on another 27 topics, and 
several are nearing the publication stage. Work is expected 
to start on the following additional topics this year: de- 
ferred maintenance, benefits and costs of safety improve- 
ments, maintenance budgets, truck size and weight regula- 
tion and enforcement, evaluation of pavement perfor- 
mance, bridge deck drainage, use of waste materials in 
highway construction, underwater bridge inspection and 
repair, traffic control and roadway elements, computer- 
controlled traffic signals, state transit-management assis- 
tance to local communities, and uses of filter cloth. For 
each topic a panel of practitioners, researchers, and au- 
thors assists the identification of potential writers for the 
synthesis reports, reviews drafts, and helps in the prepara- 
tion of the final report. ; 

More detail on the Synthesis project, NCHRP Re- 
search Results Digest 90, Continuing Project to Synthe- 
size Information on Highway Problems, is available from 
the Transportation Research Board, 2101 Constitution 
Avenue, N.W., Washington, D.C. 20418, or from Robert 
J. Reilly, project engineer for NCHRP Project 20-5. 


INDUSTRY 


Lighting Problem Near Airport 
Solved With Reflective Markers 


In a move to relieve traffic congestion in and around the 
New Orleans International Airport, the New Orleans Avia- 
tion Board added a 5.6-km (3.5-mile) limited access road 
connecting the airport entrance with 1-10. 


This raised a problem, however. The newly built road 
ran around the end of one of the runways, making it im- 
possible to use overhead lighting to illuminate the road. 
Faced with a major safety threat in poor visibility condi- 
tions, the board received funding from the Federal Avia- 
tion Administration to install patterns of reflective safety 
markers. These markers provided the kind of illumina- 
tion that, when used in conjunction with low-level light- 
ing, would clearly mark the dividing lines, lane lines, and 
edge lines of the road. 

According to Paul Stoulig, executive director of the 
New Orleans Aviation Board, there have been no prob- 
lems with the access road since the $20 000 project was 
completed. 

Using more than 9000 yellow, white, and red raised- 
reflector markings manufactured by the Signal Products 
Division of Amerace Corporation, a local contractor in- 
stalled a “‘visual-barrier’’ median consisting of a double 
line of raised reflective markers placed every 0.9 m (3 ft) 
between two white centerlines. 

Reflective markers were placed every 12 m (40 ft) to 
separate lanes, and every 6 m (20 ft) to form an illumi- 
nated edge line. The entire 5.6-km (3.5-mile) installation 
was completed in less than a week. 

The installation was placed according to Louisiana 
State Department of Transportation specifications for 
lighted urban areas. After the concrete was sandblasted, 
the markers were set in place with an epoxy. 


FOREIGN 


Plan Under Way to Relieve 
Traffic Congestion in Paris 


The volume of automobile traffic in Paris, France, has 
doubled during the last 20 years, partly because of in- 
creased automobile production and partly because the 
public is turning away from the use of public transit. The 
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result is deterioration of the environment of Paris, ac- 
cording to a report made by Robert Dussart, director of 
the Parisian Highway Department, to the Eighth World 
Meeting of the International Road Federation in Tokyo 
in October. 

The automobile cannot absorb such increased use 
without major reconstruction of primary streets, which 
is expensive and difficult, and without constructing a 
large number of parking facilities. 

Moreover, as the number of riders on public transit de- 
creases, the quality of the service decreases and the def- 
icit, which is borne by the communities, increases. 

During the last 2 years, an overall policy has been im- 
plemented in an attempt to reverse these trends by modi- 
fying the road infrastructures, the public transport sys- 
tems, and parking facilities, whose rates make it possible 
to reduce the number of automobiles in the city. 

The land use plan controls traffic by organizing the 
use of urban space and is allowing traffic to move faster 
by providing major traffic improvements including over- 
passes and underpasses. The plan also includes construc- 
tion of new parking places, recovery of pedestrian areas, 
and control of on-street parking by installation of meters 
and timed no-parking zones. 

Parking on residential streets, for which residents pay 
reduced rates, will increase the traffic capacity of heavily 
traveled streets. Public authorities will have the option 
of building residential garages, retaining existing com- 
mercial garages, building parking facilities on private 
ground, or creating ‘‘mini parking lots’’ on public streets 
for residents. The pattern of parking will deliberately 
direct the commuting suburbanite to the outlying park- 
ing lots at the entrances to Paris. 


According to Dussart, the traffic plan will make it 
possible to economically improve the traffic, safety, and 
environment by better use of the existing road infrastruc- 
tures. . 

Since a general and detailed plan was impossible when 
the scheme was started 2 years ago, coherent sectorial 
plans for Paris and its surroundings are being made up in 
stages; the principal network (80 percent of the traffic) 
has about 250 km (155 miles) and the feeder network 
900 km (560 miles). The plan includes: 


1. Local increases in capacity and one-way streets and 
traffic lights in peripheral zones with substantial transit, 
facilitating the flow of traffic coming from the major 
arteries and the Peripheral Boulevard; 

2. Public transport and pedestrian preference in the 
central, saturated zone, through a coherent parking 
policy; 

3. Entry control, incident detection, and surveillance 
on the Peripheral Boulevard; 

4. Enhanced safety through improvements in lighting, 
traffic signs and markings, pavements surfaces, and pedes- 
trian protection; 

5. Restructuring of the bus network by increasing the 
exclusive bus lanes to cut travel times; and 

6. Improvement of the environment by surfacing, 
landscaping, planting, and lighting pedestrian areas. 


Said Dussart, ‘The use of the automobile, an instrument 
of civilization and progress, must be mastered in Paris, 
requiring, so as not to deteriorate the environment, the 
reduction of internal movements and a distribution of 
investments favoring public transport.”’ 


This tunnel! carries eight lanes of 
traffic beneath the stadium at the 
Parc des Prince in Paris. 


_ RRM Heep 


Priority Road System 
Effective ‘‘Down Under” 


A network of priority roads has been established to im- 
prove the flow and safety of traffic traveling through the 
metropolitan area of Adelaide, the capital of South 
Australia. 

At uncontrolled intersections South Australian law 
assigns priority to the vehicle approaching from the right. 
The law applies universally regardless of the relative im- 
portance of the intersecting roads and is overridden only 
by traffic signals and GIVE WAY and STOP signs. 

A strong rectangular grid road pattern has developed 
around Adelaide, where local roads provide many attrac- 
tive alternative routes parallel with the arterial roads. As 
growth in arterial road traffic has occurred, these easily 
accessible alternative routes have become more attractive, 
especially since vehicles using them enjoy priority over 
traffic on their left when crossing the arterials. 

Apart from the environmentally undesirable intrusion 
of large volumes of through traffic into residential streets, 
traffic accidents increased at the four-way intersections 
of those streets and also at intersections with the arte- 
rials, for bypassing motorists asserted their right-of-way, 
often against arterial road drivers reluctant to give it. 

In 1975 a decision was made to give priority to travel 
to vehicles on Adelaide’s arterial roads; regulatory signs 
were installed on all intersecting local roads. Until then 
the universal right-side priority law had not been over- 


The Peripheral Boulevard crosses the Seine on the east side of 
Paris. 


ridden by STOP signs alone; therefore, the legislation had 
to be amended to change the meaning to ‘‘stop and give 
way.’ At the same time, painted continuous “stop” and 
broken “’ give way”’ lines were defined and given the same 
meaning as the corresponding regulatory signs. 

Since available resources would not permit making all 
the arterials priority roads simultaneously, it was essen- 
tial that all motorists know the status of the road they 
were traveling on. Signs reading PRIORITY ROAD were 
installed at intervals along the selected arterial roads, and 
a special broken ‘‘give way”’ line was painted across the 
entrance of each side road. 

An extensive publicity campaign was mounted to en- 
sure that the public was fully aware of the priority sys- 
tem. 

The effectiveness of priority roads has been evaluated 
by a before-and-after study covering four adjacent priority 
roads and the local street network between them. Traffic 
characteristics measured were volumes, travel and journey 
times, vehicle speeds, side-road exiting delays, accidents, 
and driver stress. 

The priority road system appears popular with the 
public, according to Ronald W. Scriven, supervising traf- 
fic engineer with the South Australian Highway Depart- 
ment. The volume of traffic using residential local roads 
and the number of traffic accidents have been reduced 
by significant amounts. Driver stress, as measured by 
physiological factors, has also decreased. Travel and 
journey times, speed, and side-road exiting delays have 
not shown any significant changes. 
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Eric Nordlin, 
Materials Chief, 
Is Veteran of Aviation, 


“Transportation research efforts are generally worthwhile 
and cost-effective when they involve and are directed to- 
ward solving the most pressing problems of the operating 
departments,” says Eric F. Nordlin, of the California De- 
partment of Transportation who is best known for his 
work in the research and development of improved guard- 
rails, median barriers, bridge railings, crash cushions, 
breakaway light poles and sign supports, and other traffic- 
related safety devices. He is the author or coauthor of 
nearly 50 research papers in this subject area. 

An active participant in TRB for nearly 10 years, 
Nordlin isa member and a past chairman of the Commit- 
tee on Safety Appurtenances. He is also a member of the 
Committee on Subsurface Drainage Structures and the 
Committee on Connection Procedures—Metal Structures. 
As a member of the TRB Group 2 Council, he is the cur- 
rent chairman of the Committee on Research Needs, 
which provides guidance, direction, and coordination ef- 
fort toward the biennial publishing of a Transportation 
Research Circular on research problem statements. 

He is a regular member of the technical advisory panel 
for NCHRP projects involving vehicle barrier systems and 
has also served on the panel for a project on reflective 
highway signing. 

A native of St. Paul, Minnesota, Nordlin graduated 
with a bachelor’s degree in civil engineering from the Uni- 
versity of Minnesota in 1942 and went to work with 
Curtiss-Wright Corporation as a structural engineer in- 
volved in the design of naval aircraft. He then served 
several years as an engineering officer with the U.S. Naval 
Air Transport Service at Alameda and Moffett Field, 
California. 

Convinced that the aircraft industry would suffer a 
decline after World War I! (it didn’t) and eager to get 
back into civil engineering, Nordlin returned to Minne- 
sota after completing his military service. However, after 
a brief stay the call of the West proved too strong, and in 
1946 he accepted a ‘’temporary”’ position that grew into 
a long association with the California Department of 
Transportation (then the California Division of Highways) 


Profile 


Safety Devices, and Research 


as the California freeway and the Interstate highway pro- 
grams got under way. 

Nordlin spent the next 10 years with the Bridge De- 
partment as a resident engineer on major bridge and high- 
way construction projects throughout California. 

In 1956 he was appointed to the position of materials 
engineer in the district office in Stockton, where for 
about 5 years he was responsible for preliminary materials 
investigations and recommendations, laboratory quality 
assurance testing, and materials engineering consultation 
relative to the design, construction, and maintenance of 
many kilometers of secondary, primary, and Interstate 
highway. He found that this region of California presents 
areal challenge to a highway materials engineer because 
of the extremely varied terrain, geologic formations, and 
climates it encompasses. 

In 1961, Nordlin was promoted to assistant construc- 
tion engineer with the Headquarters Construction Depart- 
ment in Sacramento, where for about 2 years he was in- 
volved with the administration of highway construction 
projects throughout California. 

Since late 1963, Nordlin has served as chief of the 
Structural Materials Branch of the Transportation Labora- 
tory in Sacramento. In this capacity he is the staff special- 
ist on structural materials engineering and quality assur- 
ance problems and provides general supervision and direc- 
tion to five laboratory subdivisions including a physical 
testing laboratory, a welding and metallurgical laboratory, 
a safety products laboratory, and field offices in Los 
Angeles and Berkeley. His specific responsibilities include 
the quality assurance program involving source inspection 
of fabricated or manufactured materials, including welded 
structural steel and prestressed concrete bridge members; 
expertise in the design and testing of traffic barriers and 
other safety-related appurtenances and products; labora- 
tory quality assurance testing including metallurgical and 
nondestructive testing expertise; and special investigations 
and research. 

Nordlin is a registered civil engineer in California, a 
member of the American Society of Civil Engineers, and 


a past president of the Central Valley chapter of ASCE. 
He is a member of the American Society of Testing and 
Materials and serves on its Committee on Steel, Stainless 
Steel and Related Alloys and on its Subcommittee on 
Structural Steel and Subcommittee on Steel Reinforce- 
ment. He also is a member of American Welding Society 
and serves on its Structural Welding Committee and a 
number of its subcommittees. 


Civil Engineering 
Offers Challenge 
and Variety, Says 
FHWA’s L. A. Herr 


“Civil engineering, and particularly bridge engineering, 
offers a great challenge to the professional engineer. What 
other fields of endeavor give one an opportunity to choose 
from such a range of vocations? One can work indoors 
or in the field, teach, design, construct, research, or, with 
a fitting aptitude, write or sell. TRB has recognized these 
many attributes of its members and has used them to ex- 
tend research from the laboratory and the bookshelf to 
the practical know-how that has made our highway sys- 
tem the backbone of our great country.” 

This observation by Lester A. Herr, chief of the Bridge 
Division of the Federal Highway Administration, is made 
after approximately 30 years of continual involvement 
with TRB. 

Herr, a native Pennsylvanian, holds a degree in educa- 
tion and bachelor’s and master’s degrees in civil engineer- 
ing from Ohio State University. After working as a high- 
way construction inspector for Pennsylvania, he served 
in the U.S. Army and taught theoretical and applied 
mechanics at Ohio State University before being employed 
by the Bureau of Public Roads as a bridge and hydraulics 
engineer in 1950 in the northwestern states. In 1959 he 
transferred to the Washington office of the bureau to es- 
tablish the Hydraulics Branch of the Bridge Division. In 
1969 he became deputy chief of the Bridge Division and 
then served as director of the National Highway Institute 
in 1973 and 1974 before being appointed to his present 


position. 


Recognizing early that structural engineers working on 
bridges needed assistance on layouts for bridges in regard 
to foundations and waterways, he became aware of the 
dearth of knowledge in highway hydraulics and the great 
need for research in this field. The TRB Committee on 
Surface Drainage (now the Committee on Hydrology, 
Hydraulics, and Water Quality) was a main source of en- 
couragement and information, and much research was 
carried out in the 1950s and 1960s under the guidance of 
this committee. He served two terms as chairman of this 
committee and is now chairman of the General Design 
Section of which this committee is a part. 

Believing that research should be put in the hands of 
the users, Herr with his able staff compiled the well- 
known series of hydraulic design circulars and bulletins 
used nationally; some have been translated into several 
foreign languages. To respond to the need of many en- 
gineers who had inadequate backgrounds in hydrology 
and hydraulics, he organized, with the cooperation of 
field offices of FHWA and the state highway departments, 
many training sessions on the subject. This training was 
greatly enhanced by his development of a hydraulic 
model apparatus for the demonstration of hydraulic prin- 
ciples. This apparatus is now in its third generation and 
has been shown in every state. This effort by FHWA and 
the work of the TRB committee have done much to re- 
duce the impact of environmental concerns in the areas 
of flooding and soil erosion in highway construction. 

“Although hydraulics is of continuing concern, new 
horizons are before us. Bridge inventories and inspec- 
tions tell us that more than 100 O00 bridges need atten- 
tion (either replacement or rehabilitation), and the lack 
of funds and professional commitment demand that we 
do the best job at least cost. Much work needs to be 
done in bridge engineering in years to come. New bridge 
types, such as cable-stayed and prestressed segmental, 
are being built and other new ideas must be encouraged. 
Research is needed for many unsolved problems: con- 
crete still deteriorates, steel fractures, welds break, and 
piers scour. And we do not know all the answers to such 
failures. The young engineer who chooses this field to- 
day will have an excellent opportunity. The message is 
clear: The job has not been completed.” 

Herr is now secretary of the Operatiag Subcommittee 
on Bridges and Structures of the American Association 
of State Highway and Transportation Officials and a 
member of the Planning Committee for the TRB Bridge 
Engineering Conference to be held in St. Louis in 
September 1978, a conference of the decade for bridge 
engineers. He belongs to the National Society of Profes- 
sional Engineers, the American Society of Civil Engineers, 
and the American Society of Electrical Engineers. He 
holds professional engineering registration in Ohio and 
Oregon. He is a member of Tau Beta Pi, Chi Epsilon, and 
Sigma XI honorary societies and is a recipient of the 
Secretary of Transportation’s Award for Meritorious 
Achievement for his work in highway hydraulics. in 1976 
he received the Distinguished Alumnus Award from Ohio 
State University. 
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International Conference on Transport 
for Elderly and Handicapped Persons 


The First International Conference on Transport for 
Elderly and Handicapped Persons will be held April 4-6, 
1978, in Cambridge, England. Joint sponsors of the Con- 
ference are Secretary of State, Ministry of Transport, 
France; Transport and Road Research Laboratory, United 
Kingdom; and the Transportation Research Board, United 
States. The program will provide opportunities for com- 
paring governmental policies, legislation, methodological 
issues, equipment, financing and levels of service in the 
provision of transport for elderly and handicapped per- 
sons in Europe and the United States. 

Coorganizers of the conference are Norman Ashford, 
Loughborough University of Technology, Loughborough, 
Leicestershire, LE 11 3TU, England; and William G. Bell, 
Center on Gerontology, Florida State University, Talla- 
hassee, Florida 32306, telephone 904-644-6874. 


International Symposium on Snow Removal 
and Ice Control Research 


An international symposium will be held in Hanover, 
New Hampshire, May 15-19, 1978, to discuss worldwide 
research activities in snow removal and ice control on 
transportation facilities. Sponsored jointly by the Trans- 
portation Research Board, the Cold Regions Research 
and Engineering Laboratory of the U.S. Army Corps of 
Engineers, and the U.S. Department of Transportation, 
the symposium will bring together research engineers, 
scientists, and operating and maintenance personnel to 


Meetings 


discuss methods of controlling snow and ice accumula- 
tion and to hear reports of studies of the mechanical and 
adhesional properties of snow and ice. Also under dis- 
cussion will be the effect of snow and ice on transporta- 
tion systems; mechanical, thermal, and chemical methods 
of removing snow and ice; economies of snow and ice 
control; control of snow and ice on advanced guideway 
systems; and effects of snow and ice on the operation of 
transportation systems. 

The symposium, which will be held at Dartmouth Col- 
lege, is expected to draw participants from Norway, Italy, 
Netherlands, Austria, Denmark, Japan, Belgium, Sweden, 
and Canada, in addition to the United States. 

Additional information and preregistration forms may 
be had from Adrian Clary, Engineer of Maintenance, 
Transportation Research Board, 2101 Constitution 
Avenue, Washington, D.C. 20418. 


Transport Systems Exhibition 
to Be Held in Middle East 


The Middle East Transport Exhibition, sponsored by the 
Dubai Chamber of Commerce and Industry, will be held 
April 9-15, 1978, in Dubai, United Arab Emirates. Ac- 
cording to the organizers, it will provide direct access for 
manufacturers to a huge market in the world’s fastest 
developing region. 

Transport forms part of the immense infrastructure 
vital to the continuing development of the economy of 
countries in the Middle East. The Middle East Transport 
Exhibition will be the first event in this rapidly develop- 
ing area specifically for the transportation industry, and 


it will be an excellent opportunity for manufacturers and 
suppliers from all countries to promote and sell their 
products in a market where demand is high and continu- 
ing to rise steadily. 

Exhibits will cover the operation and control of rail 
systems, road and off-highway trucks, and freight terminal 
and depot systems, including conveyors, fork lifts, and 
other mechanical handling plant. 

All kinds of passenger vehicles, as well as their central 
control, will be eligible for the exhibition, which will also 
feature maintenance and repair facilities. 

The exhibition is designed to be of direct interest to 
those in the Middle East responsible for the design, com- 
missioning, specification, and operation of transport sys- 
tems on a large or small scale. Because of the special 
climatic conditions in which all vehicles and much other 
machinery and instrumentation operate in the Middle 
East, full understanding of these is desirable for manu- 
facturers and users. 

A technical conference for discussion of many aspects 
of vehicle needs, operation, maintenance, and repair will 
be held in conjunction with the exhibition. 

Further information may be obtained from Fairs and 
Exhibitions, Ltd., 21 Park Square East, Regent's Park, 
London NW1 4LH, England. 


Summer Engineering Conferences 
Planned by University of Michigan 


The College of Engineering of the University of Michigan 
has completed the planning of its 38 Engineering Summer 
Conferences that will be held between May and August 
1978 in the Chrysler Center for Continuing Engineering 
Education. The continuing education program for engi- 
neers, scientists, and managers celebrates its twenty-fifth 
year of service in 1978. 

Subjects for the 1978 classes include human-factor en- 
gineering, noise-control engineering, written communica- 
tions for engineers, scientists, and technical writers, appli- 
cations of computer graphics, and combustion engine 
emissions. 

These 38 short courses are intended for engineers, 
scientists, and managers with experience in industry, 
government, and education. They appraise new scientific 
and technological developments in the emerging disciplines 
and present established theories and modern applications. 

Details of cost and registration can be obtained from 
Engineering Summer Conferences, 800 Chrysler Center, 
North Campus, University of Michigan, Ann Arbor, 
Michigan 48109. 


Papers Invited on in Situ 
Strength Evaluation of Concrete 


The American Concrete Institute Committee on Eval- 
uation of Results of Tests Used to Determine the Strength 


of Concrete will sponsor a session on in situ strength eval- 
uation of concrete at the ACI fall meeting in Houston, 
Texas, October 29-November 3, 1978. 

Papers are invited on this subject. Evaluation tech- 
niques may include hardness methods, penetration resis- 
tance methods, pull-out and push-out tests, pulse velocity 
methods, and maturity concept. Papers dealing with 
acoustic techniques and combined methods will also be 
considered. Papers that deal with actual field experience 
and data are preferred. 

Each prospective author should submit an abstract 
of approximately 400 words by the end of March 1978. 
Complete manuscripts in triplicate are required by the 
end of July 1978. 

Abstracts and manuscripts should be sent to V. M. 
Malhotra, chairman, ACI Committee 214, care of 
CANMET/EMR, 405 Rochester Street, Ottawa, Ontario 
K1A OG1, Canada. 


Bridge Design and Research 


A Seminar on Bridge Design and Research will be held 
at the University of Auckland, New Zealand, November 
16-18, 1978. Although the seminar will cover primarily 
the research on highway structures undertaken by the 
Road Research Unit of the New Zealand National Roads 
Board during the last 4 years, the subjects of discussion 
and conclusions will be of universal interest in light of 
the critical bridge maintenance and replacement prob- 
lem in many countries. 

Topics to be covered include methods of analysis of 
bridges, design for thermal effects, assessment of creep 
and shrinkage effects, vehicle-bridge dynamics, seismic 
design, foundation construction problems, rock-slope 
stability, and scour. Results will be summarized and in- 
formation presented in a form useful to practicing bridge 
designers. 

Inquiries about attendance and registration should be 
directed to the Road Research Unit Secretary, Post Office 
Box 12-041, Wellington North, New Zealand. 
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‘Transportation: 
The Domestic System 


Robert, Lieb Domestic Transportation 


Issues Explored 


Transportation: The Domestic System. Robert C. Lieb. 
Reston Publishing Company, Inc., Reston, Virginia. 436 
pp. $15.95. 


The primary focus of this new book is intercity transpor- 
tation, but the author, who is associate professor and 
coordinator of transportation programs in the College of 
Business Administration at Northeastern University, also 
pays attention to transportation systems of metropolitan 
areas in the United States. The book examines the in- 
dustry structure of transportation, role of government in 
transportation, regulation, and promotion, and interrela- 
tion between shippers and carriers. 

The first part of the book identifies the significance 
and role of transportation in our society and defines the 
perspective of the shipping public as it views transporta- 
tion alternatives. The second part concentrates on the 
development, structure, cost, and service characteristics 
of the several modes of intercity transportation. Other 
sections deal with the interaction of cost and demand 
considerations in the transportation pricing process, de- 
velopment of the government's intensive involvement in 
transportation, management problems, and public policy 
issues. The book concludes with a section on transporta- 
tion in the cities. Lieb examines the institutions, prob- 
lems, and policies that relate to metropolitan transporta- 
tion and discusses the interface that exists between the 
intercity and metropolitan transportation systems. 


Planning the 
Next Passenger Jet 


The Next Commercial Jet Transport: The Need, Eco- 
nomics, Technology, and Financing. Transportation 
Center, Northwestern University, 2001 Sheridan Road, 
Evanston, Illinois 60201 (Attention Ms. D. F. Silver). 
123 pp. $4.00 prepaid. 


This book, published by Northwestern University with 
assistance from the National Aeronautics and Space Ad- 
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ministration, is based on papers presented at the Air 
Transportation Research International Forum (ATRIF) 
held in San Francisco in May 1977. ATRIF is an organi- 
zation open to individuals interested in aerospace and 
air transport. Its members are drawn from airline com- 
panies, academic institutions, the government, and con- 
sulting firms. 

As noise regulations are implemented, many existing 
aircraft will have to be modified or replaced. The forum 
felt that, because of the intense interest on the part of 
the airline industry and the financial community, a con- 
ference dealing with this issue was particularly appro- 
priate. The resulting publication includes papers by top- 
level management from the airline companies and the 
airframe and engine manufacturers and by financial ex- 
perts. Topics covered encompass the next generation of 
commercial aircraft from a domestic, international, manu- 
facturing, and economic perspective and the future fi- 
nancing for the airline industry from a banker’s view- 
point. 


New Study on Earthquake Effects 
on Reinforced Concrete Structures 


Reinforced Concrete Structures in Seismic Zones. Neil M. 
Hawkins and Denis Mitchell, Editors. American Concrete 
Institute, Post Office Box 19150, Redford Station, Detroit, 
Michigan 48219. 496 pp. $13.25 to ACI members, 

$17.50 to nonmembers. Postage and handling $1.50. 


Many concrete structures have withstood severe earth- 
quakes without significant damage; the implication is 
that there is nothing inherent in concrete structures that 
makes them particularly vulnerable to earthquakes. 
Rather, it is the design and construction of seismic- 
resistant concrete structures that is important, says this 
new book from the American Concrete Institute. 

The volume begins with a historical study of the earth- 
quake problem and the development of seismic design 
provisions. Only lately, say the editors, has the majority 
of the structural engineering profession begun to realize 
that earthquake loading effects differ markedly from 
other live loading effects. 
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The purpose of the introduction is to place the earth- 
quake problem in a historical perspective. The authors 
review the major North American earthquakes and trace 
the development of seismic design provisions, including 
those of the Uniform Building Code, the seismic code of 
the Structural Engineers Association of California, and 
the ACI Building Code. 

Other papers contained in the volume cover the back- 
ground on conceptual problems of the structure and its 
likely earthquake behavior (the most vital step in the de- 
sign process); data on dynamic analysis, including the 
relation between such an analysis and the response of an 
earthquake simulator test of a two-story concrete frame; 
the mathematical modeling of section behavior and the 
development of a reasonable mathematical model for 
predicting the response of the concrete structure; and the 
damage control benefits that can be obtained with prop- 
erly designed shearwalls. 

Another eight papers are primarily concrned with rein- 
forced concrete component behavior. 

Although this book is intended primarily for the de- 
signer of building structures, much of the information will 
be of particular interest and value to the designer of 
bridges and other transportation structures. 


Maintenance Management 
and Vehicle Diagnosis 


1. A Road Test Concept for Dynamic Motor Vehicle Eval- 
uation. 2. Maintenance Management Through Diagnosis. 
Richard G. Salter. Rand Corporation, 1700 Main Street, 
Santa Monica, California 90406. 12 pp. and 13 pp. $1.50 
each. 


By the mid-1980s new automobiles can have built-in 
diagnostic systems capable of warning the driver of im- 
minent failure or automatically limiting damage and of 
indicating the best maintenance schedule for the vehicle. 
This system will reduce costs, energy use, emissions, and 
accidents. 

The transition from present motor vehicle maintenance 
practice will involve education on the generic time- 
behavior of key vehicle-performance attributes so that the 
required technology, techniques, and procedures can be 
developed. 

Salter suggests a demonstration program comprising 
“strap-on” instrumentation that will, he says, precipitate 
the commercialization of the procedures. 

In his second booklet, Salter proposes periodic ‘health 
screenings’’ for military vehicles to detect future prob- 
lems and correct them before they become serious. The 
high cost of military vehicle maintenance has caused an 
increasing interest in the development of improved vehi- 
cle designs and diagnostic aids and procedures to reduce 
costs, says Salter. The Vehicle Maintenance Program of 
the Defense Advanced Research Projects Agency is cur- 
rently addressing the question of whether advanced tech- 
nology can contribute the opportunity for reducing these 


costs. 


The author points out that the health-screening method 
not only would prevent or reduce component failure but 
would ensure a more reliable fleet readiness. 


Driving Tunnels 
for Fun and Profit 


Practical Tunnel Driving. Robert S. Mayo, Post Office 

Box 1413, Lancaster, Pennsylvania 17604. Second print- 

ing. 475 pp. $15.00 postpaid. 
Originally authored by Mayo and by Harold Richardson, 
the editor of Construction Methods Magazine, and pub- 
lished in 1941 as a hard-cover book, Practical Tunnel 
Driving has been corrected, revised, and updated to re- 
flect modern tunneling methods. Among the subjects in- 
cluded in the new edition, which is in paperback, are the 
laser beam, tunnel-boring machines, rock bolts, air drills, 
and carbide-tipped drill steel—all virtually unknown when 
the first edition was printed. 


Bicycles & Tri : 
An Elementary Treatise on 
Their Design and Construction 


Archibald Sharp 


A Historical View 
of the Bicycle 


Bicycles and Tricycles: An Elementary Treatise on Their 
Design and Construction. Archibald Sharp. MIT Press, 
Cambridge, Massachusetts 02142. 536 pp. $12.50. 


During the history of its development, popular enthusi- 
asm for the bicycle has crested twice, marking a full 
cycle in its up-and-down appeal to the public. Its first 
apex occurred at the turn of the century, when its evolu- 
tion reached a point of practical completion, given the 
material and techniques then available. Following a 
three-quarter of a century relative relegation behind the 
exhaust pipe of the motor car, the bicycle is now once 
again moving ahead in public favor as an urban alterna- 
tive to the automobile. 

To mark the second peak of interest in the bicycle, 
MIT Press has reprinted this treatise on the evolution of 
the machine that was originally published during the first 
peak. Sharp’s book, written in 1896, is considered to be 
the first serious, scientifically based study of the bicycle. 
The author, who was an instructor in engineering design 
at the Central Technical College in South Kensington, 
London, writes, ‘A bicycle or a tricycle is a more or less 
complex machine, and for a thorough appreciation of the 
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stresses and strains to which it is subjected in ordinary 
use, and for its efficient design, an extensive knowledge 
of the mechanical sciences is necessary. Though ex- 
tensive literature on nearly all types of machines exists, 
there is, strange to say, very little on the subject of cycle 
design, periodic cycling literature being confined almost 
entirely to racing and personal matters.”’ 

The 1896 book, illustrated with detailed and still tech- 
nically sound line drawings, begins with an exposition of 
the general principles of mechanics. These principles are 
then put into action, as they are applied directly to bi- 
cycle stresses and mechanics in Part 2. This central sec- 
tion of the book deals in turn with the development of 
bicycles and tricycles, the classification of cycles, stability, 
steering, motion over uneven surfaces, rolling and air re- 
sistance, energy loss by vibration, and gearing. 

The final part of the book discusses in detail the de- 
sign of various components, including the frame (from 
the point of view of stress analysis); wheels; bearings; 
chains and chain gearing, toothed-wheel gearing; the level- 
and-crank gear; tires; pedals, cranks, and bottom brackets; 
springs and saddles; and brakes. 

Apart from its nostalgic and historical value, this book, 
although more than 80 years old, contains much unchang- 
ing information on mechanics and design and will appeal 
to the cyclist and engineer alike. 


NEW PUBLICATIONS OF THE 
TRANSPORTATION RESEARCH BOARD 


Lighting, Visibility, and Railroad-Highway Grade 
Crossings 

Subject areas: rail transport; highway safety; traffic 
control and operations. Transportation Research Record 
628, 56 pp., $2.40. 


Pedestrian Controls, Bicycle Facilities, Driver Research, 
and System Safety 

Subject areas: highway safety; road user characteris- 
tics; traffic control and operations; urban transportation 


To order Transportation Research Board publications 
check the appropriate box on this coupon and circle the 
number. If you wish to receive a copy of the catalog of 
TRB publications, check the first box. Payment must 
accompany orders totaling $7.50 or less, excluding 
handling and postage charges. Handling and postage 
charges are 5 percent for orders sent to addresses in the 
United States and Mexico and 10 percent for orders sent 
by surface mail to addresses in all other countries. Make 
checks payable to the Transportation Research Board. 
Mail to Transportation Research Board, 2101 Constitu- 
tion Avenue, N.W., Washington, D.C. 20418. 


Publications $ 


Handling and postage $ Nets 


systems. Transportation Research Record 629, 84 pp., 
$3.60. ; 


Evaluation of Transportation Operational Improvements 
Subject areas: traffic control and operations, traffic 
measurements. Transportation Research Record 630, 51 

pp., $2.80. 


Railroad Electrification: The Issues 
Subject area: rail transport. Transportation Research 
Board Special Report 180, 85 pp., $3.80. 


HRIS Abstracts 
Vol. 10, No. 4, Winter 1977, 371 pp., $12.00. 


NEW NCHRP PUBLICATIONS 


Energy Effects, Efficiencies, and Prospects for Various 
Modes of Transportation 

Subject areas: rail transport; air transport; water trans- 
port; transportation administration; transportation eco- 
nomics; urban transportation administration; urban trans- 
portation systems. National Cooperative Highway Re- 
search Program Synthesis of Highway Practice 43, 57 pp., 
$4.80. 


Consolidation of Concrete for Pavements, Bridge Decks, 
and Overlays 

Subject areas: air transport; cement and concrete; 
construction. National Cooperative Highway Research 
Program Synthesis of Highway Practice 44, 61 pp., $4.80. 


Rapid-Setting Materials for Patching Concrete 

Subject areas: cement and concrete; general mainte- 
nance. National Cooperative Highway Research Program 
Synthesis of Highway Practice 45, 13 pp., $2.40. 


Recording and Reporting Methods for Highway 
Maintenance Expenditures 

Subject area: general maintenance. National Coopera- 
tive Highway Research Program Synthesis of Highway 
Practice 46, 35 pp., $3.60. 
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These abstracts of recent articles, reports, and technical 
papers were selected for their general interest from those 
to be entered in the computer-based information storage 
and retrieval services that are accessible through the 
Transportation Research Board. They are similar in 
source and coverage to those formerly carried in the 
separate publication 7ransportation Research Abstracts. 
Some of the abstracts were obtained through informa- 
tion exchange agreement with organizations such as the 
National Technical Information Service (NTIS), the 
American Society of Civil Engineers (ASCE), the Ameri- 
can Society for Testing and Materials (ASTM), and the 
U.K. Transport and Road Research Laboratory (TRRL). 
Other abstracts were prepared by the author or taken 
from the document in which the article or report ap- 
peared. The source Is indicated at the end of each ab- 
stract. Those that have no indication were prepared by 
TRB staff. To gain access to documents represented 

by these abstracts, those interested should contact the 
organization or publisher. Copies are not available from 
the Transportation Research Board. 


AIR TRANSPORTATION 


Local and Commuter Airlines in the United States. J. D. Mayer. 
Traffic Quarterly (Eno Foundation for Transportation, Box 
55, Saugatuck Station, West Port, CN 06880), Vol. 31, No. 
2, April 1977, pp. 333-344. TRIS 157779. 

The theoretical background of central-place theory and the 

concept of similar hierarchy of transportation systems are 

briefly described, and comments are made on the history of 
local airlines and the development of commuter airlines. Trends 
indicate that local service airlines will increasingly resemble the 
major trunk airlines in terms of volume of business, routing, and 
operating complexity. They will move away from the marginal 
air lines that can provide the necessary service at much lower 
cost and with greater convenience than the large airlines can. 

These smaller airlines will, however, face increasing competi- 

tion from ground transportation. Commuter airlines will need 

to experiment with new technologies and innovative ideas to 
maintain any advantage over their competitors. Low-order 
communities should be left to low-order transportation services, 
and the Civil Aeronautics Board should be more liberal in al- 
lowing flow-through subsidies and elimination-substitution ser- 


vices. 


Technology and Decision Making in the Air Transport Industry. 


D. Schitfel. Traffic Quarterly (Eno Foundation for Transporta- 


tion, Box 55, Saugatuck Station, West Port, Conn. 06880), 
Vol. 31, No. 2, April 1977, pp. 317-331. TRIS 157778. 
This article contains a review of the literature and a synthesis of 


TRANSPORTATION 
RESEARCH 


factors involved in the innovation process in commercial aero- 
nautical technology, which begins with new technological de- 
velopments in aviation and culminates in the commercial use of 
new aircraft. The theses that arise from this review are the fol- 
lowing: (a) New aircraft technology is developed exogenously, 
beyond the control of the air carriers; (b) technological develop- 
ments are subsequently embodied in new aircraft at times dic- 
tated by competition among airframe manufacturers; and (c) 
given the nonprice nature of competition in the airline industry, 
the airlines are competitively induced to seek new aircraft and 
buy new aircraft that become available. In addition short dis- 
cussions are provided of what may be called permissive factors in 
decisions about airline flight equipment such as the rate of traffic 
growth, rates of return, and aircraft-operating economies. The 
article concludes with a short discussion of how and why invest- 
ment decision making about airline flight equipment may follow 
a different investment mode, stressing technical economic effi- 
ciency, during certain periods. Author. 


The Next Commercial Jet Transport: The Need, Economics, 
Technology and Financing. The Transportation Center 
(Northwestern University, Evanston, III. 60201), Papers 
presented at Air Transportation Research International 
Forum, San Francisco, Calif. May 9, 1977, 123 pp. TRIS 
165308. 

The nine papers presented here were initated by the interest on 

the part of economists, engineers, airline companies, and the fi- 

nancial community in the impending mandatory modification 
or replacement of airline equipment. Three papers address the 
varying needs of airline companies with regard to size of aircraft, 
mission, and economics. A banker’s view of the future finan- 
cing prospects of the airlines is outlined in another paper. Other 
papers cover the role of the power plant and the lead time nec- 
essary to develop and provide a new engine. A panel of design 
and planning engineers outline their plans for future aircraft 

and discuss them in terms of today’s air transportation environ- 

ment. 


CONSTRUCTION MATERIALS 
AND PRACTICES 


The Influence of SO, Content on the Behavior of Portland 
Cement Mortars. D. W. Hobbs. World Cement Technology 
(Wexham Springs, Slough SL3 6PL England), Vol. 8, No. 3, 
May-June 1977, pp. 75-85. TRIS 164401. 

This review of the literature on the influence of gypsum content 

on the early age behavior of cement pastes and mortars, shows 

that the SO, content above which excessive expansions may 
occur is not related to C,A content but is related either to 
cement fineness or, less probably, to alkali content. These 
findings relate to portland cements obtained by methods re- 
lating to retardation, minimum shrinkage, maximum strength, 
and ‘’no excess expansion.’’ The findings relate to the SO, 

content above which an expansion of more than 100 and 200 

microstrains was observed to occur in a range of mortars stored 

under water from 24 h to 7 d. If more than one SO, content 
limit is specified in the cement standards for ordinary and 
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rapid-hardening portland cements, then the limits should be 
based on cement fineness only. 


Corrosion Behavior of Stee! Fibrous Concrete. D. C. Morse 

and G. R. Williams. Constructing Engineering Research 

Laboratory (Post Office Box 4005, Champaign, III. 61820), 

May 1977, 36 pp. TRIS 164014. 
This report presents the results of an investigation into four as- 
pects of the corrosion behavior of steel fibrous concrete: The 
behavior of cracked and uncracked metallic and nonmetallic 
fibrous concrete subjected to a natural wet-dry, freeze-thaw 
saltwater environment; the effect of crack width on the corro- 
sion of fibers bridging the crack; the effect of various durations 
of exposure to a corrosive environment on constant-crack-width 
and uncracked steel fibrous concrete specimens; the effect of 
fatigue. Results indicate that good quality, air-entrained, un- 
cracked steel fibrous concrete does not experience any undesir- 
able strength changes when subjected to a seawater environment 
for as many as 1.5 years. Results also indicate that unworking 
cracks less than 0.25 mm (0.01) wide do not provide sufficient 
passageway for corrosive liquids to cause corrosion of the fibers 
bridging the crack, but fibers bridging larger cracks can be ex- 
pected to corrode. The fatigue behavior of uncracked, good 
quality, air-entrained steel fibrous concrete at 65 percent of the 
first cracked stress level was found to be unaffected by exposure 
to a saltwater environment. Author. 


A Secure Job Site Looks Like One. Construction Methods and 
Equipment (McGraw-Hill, 12221 Avenue of the Americas, 
New York, N. Y. 10020), Vol. 59, No. 5, May 1977, pp. 
38-45. TRIS 164015. 

High visibility is suggested as the answer to the daring crimes 

against construction that take place amid unseeing construction 

crowds and unsuspecting police. Contractors should emphasize 
prevention rather than prosecution. The visible exposure of valu- 
able equipment is emphasized as is the echeloning of groups of 
trailers so that each is partly in view. The use of loud alarm sys- 
tems and strong locks and the importance of a look of impreg- 
nability are emphasized. The use of visible identification such as 

a color code, a series of decals affixed to heavy units, or a serial 

number and backup record on equipment is discussed. 


Optimum Loads: The Key to Profitable Scraper Production. 
Highway and Heavy Construction (222 South Riverside Plaza, 
Chicago, II]. 60606), Vol. 120, No. 5, May 1977, pp. 76-81. 
MAIS MN640 172 

Basic rules by which a contractor could overcome the critical op- 

erating problem are listed, and the methods by which a contractor 

can determine the critical load time by analyzing the loadability of 

a given scraper-pusher combination in a specific material are outlined. 

The development of a load growth curve is detailed, and the compu- 

tation of the optimum scraper load time and pusher production is 

described. Operating at optimum load time in the cut will give maxi- 
mum production at a minimum cost per yard. It is, however, impor- 
tant to ensure that knowledge of the optimum load time be used 

by operators. Either the cut foreman or the pusher operator can 

be instructed to keep time and to signal the scraper operator when 

the optimum load time is attained. 


Single Acrylic Adhesive Systems Bond Oily Metals at Room 
Temperature. Product Engineering (Morgan-Grampian, 205 
East Forty-second Street, New York, N. Y. 10017), Vol. 48, 
No. 7, July 1977, pp. 23-24. TRIS 164001. 

The advantages of using second-generation acrylic adhesives over 

epoxies and urethanes include single no-mix application, rapid 

bonding at room temperature, bond flexibility, low shrinkage 
during polymerization, good heat resistance, wide latitude in cure 
rate, applicability to a wide variety of substrates, and good formu- 
lating flexibility. Specific recommendations for surface prepara- 
tion have been developed by adhesive producers for cold rolled 


steel, hot rolled steel, aluminum, fiber glass-reinforced plastics, 
other plastics and premixes. Little is known about the long-term 
durability of bonds at elevated temperatures. The life of the ad- 
hesive bond depends on a number of environmental factors, stress 
conditions, cycling effects, method of application, and surface 
preparation. 


DESIGN OF FACILITIES 


An Inductive Technique for Determining the Lateral Position 
of Test Wheels on Roads. A. R. Halliday. Pavement Design 
Division, Highway Department, U. K. Transport and Road 
Research Laboratory (Crowthorne, Berkshire, RG11 6AU 
England), Report 306, 1977,8 pp. TRIS 164090. 
An electronic device is described that provides a continous record 
of lateral displacement of a test-vehicle wheel from a line within a 
range of + 100 mm and with an accuracy of + 5 mm. This informa- 
tion is required when records are made of the amplitues of transient 
stresses, strains, and deflections in experimental road structures 
produced by a loaded wheel. The output signal from the device is 
displayed on the same chart as the recorded stress, strain, and de- 
flection signals. The device has been developed for use on flexible 
pavements. It has not been tested on and is probably unsuitable 
for concrete pavements containing steel reinforcement. 


Operational Aspects of Constructing Highway Bridges. U.K. 
Transport and Road Research Laboratory (Crowthorne, 
Berkshire, RG11 6AU England), Report LR 274, 1977, 6! pp. 
TRIS 163964. 

This report reviews the proceedings of the one-day symposium on 

“operational aspects of constructing highway bridges” held at the 

Transport and Road Research Laboratory on 24 June 1976. It in- 

cludes the text of the five papers presented (Randomness in con- 

struction; Roads programme procurement: some objectives and 
policy alternatives, and a model of the contractor selection system; 

The use of cost models for evaluating alternative design and con- 

struction strategies; Techniques for observing birdge construction 

operations; The need for production orientated design in bridges), 
and a record of the discussion on the research being conducted into 
the ways in which the design and construction of highway bridges 
and the formulation of associated contractual arrangements can be 
improved. Author. 


ECONOMICS AND COSTS 


Costs for Rail Rapid Transit. R.P. Roess and others. Transporta- 
tion Engineering Journal (American Society of Civil Engineers, 
345 East Forty-seventh Street, New York, N. Y. 10017), Vol. 
103, No. TE3, Proc. Paper 12942, May 1977, pp. 421-439. 
TRIS 157783. 

The prediction of operating and maintenance costs for rail rapid 

transit systems is treated from two different approaches. A de- 

tailed model for estimating those operating and maintenance costs 
associated with vehicle operation was developed as part of a proce- 
dure to optimize rapid transit car design. The model involves the 
use of many underlying microscopic variables that must be pro- 
vided as input data. For the early stages of alternative planning 
and evaluation,a more macroscopic technique, unit cost modeling, 
is presented and calibrated. Although less precise than the first 
technique, these models can be used to provide quick, order-of- 
magnitude estimates on which first-cut comparisons may be rea- 
sonably based. The relation between labor productivity indexes 

and unit costs is also explored, although data did not permit a 

complete treatment of this area. ASCE. 


ENERGY 


Analysis of the Proposed National Energy Plan. Office of Tech- 
nology Assessment (Congress of the United States, Washington 
D.C. 20510) Library of Congress Catalog Card Number 77- 
600034, 243 pp.; available U.S. Government Printing Office 
(Washington, D. C. 20404), stock No. 052-003-00420-8 , 
TRIS 164078. 

Major conclusions regarding supply, demand, and societal impacts 

are discussed, and an overall perspective on the Plan and its policy 

implications is presented. It is noted that the Plan’s domestic oil, 
natural gas, and coal production targets represent the upper limits 
of capacity and are not likely to be achieved. Clarification of the 
uranium supply question is essential to an orderly expansion of 
nuclear power based on light water reactors. To achieve these levels 
of supply, environmental goals will have to be reconciled with the 

Plan's power supply. The promotion of energy conservation pri- 

marily by moving energy prices toward replacement costs is crucial 

to national energy policy. However the Plan's overall conservation 
goals are modest. The goals in transportation may not be met un- 
less transportation is addressed as a total system. Stronger measures 
could produce even greater savings in the residential and commercial 
sector than the plan seeks to achieve. 


‘ 


Energy Conservation in Urban Transit Systems. M. J. Bernard II 
and S. LaBelle. Planning and Development Department, North- 
eastern Illinois Regional Transportation Authority (Post Office 
Box 3858, Chicago, II]. 60654), Dec. 1975, 21 pp. 

TRIS 164997. 

Although urban transit systems are currently an energy-efficient 

means of transporting people, this presentation outlines strategies 

to make those systems more efficient as well as to reduce total re- 
gional transportation energy consumption through greater reliance 
on those systems. This paper focuses on near-term improvements 
and on the initial steps essential for far-term solutions. Because of 
this focus, the improvements suggested work with current tech- 
nologies and modifications of those technologies. In any transpor- 
tation system the strategies for saving energy can be divided into 
five categories: network improvements, operational changes, de- 
mand reductions, modal shifts, and vehicle technology. This pre- 
sentation suggests improvements within the framework of those 
categories and demonstrates their potential energy savings. Author. 


Increased Fuel Economy in Transportation Systems by Use of 
Energy Management: Third-Year Program. N. H. Beachley 
and A. A. Frank. Engineering Experiment Station, University 
of Wisconsin (1500 Johnson Drive, Madison, Wisc. 53706), 
Final Report, DOT-TST-77-21, July 1976, 63 pp. 

TRIS 159620. 

The results are reported of the third year of a 3-year research pro- 

gram, the overall goal of which was to conceive and evaluate prac- 

tical ways to increase automobile fuel economy by energy manage- 
ment within the engine-transmission-vehicle system. The detailed 
design, construction, and preliminary evaluation of a flywheel 
energy management power plant (FEMP) installed in a Pinto auto- 
mobile was studied. The vehicle was built to experimentally verify 

performance simulations and to allow the practical aspects of a 

real flywheel vehicle to be studied. The FEMP consists basically 

of an internal combustion engine, a high-speed energy-storage fly- 

wheel, and hydrostatic power-split continuously variable transmis- 
sion (CVT) system. The flywheel drives the car, and the engine 
comes on to “recharge”’ it (with efficient wide-open throttle opera- 
tion) only when the flywheel speed drops below a predetermined 
value. The concept also permits effective and efficient regenerative 
braking. Computer simulations indicate an improvement in city 
fuel mileage of about 50 percent; 100 percent improvements 
appear feasible with further research. Preliminary testing of the 
automobile shows favorable performance. 


Ocean Thermal Energy Conversion. A Review. R. M. Elsert. 
Society of Naval Architects and Marine Engineers (One World 


Trade Center, Suite 1369, New York, N. Y. 10048), March 

1977. TRIS 164843, 
Ocean thermal energy conversion (OTEC) is a concept by which 
power is generated in a cycle operating with ocean surface water 
as a heat source and deep ocean water as a heat sink. It requires 
large volume flows per unit power output but consumes no fuel 
and produces no environmentally negative by-products. The fossil 
fuel shortages of the last several years, coupled with increasing 
environmental concerns, have emphasized the necessity for serious 
study and early application of new power systems. Ocean thermal 
energy must be recognized as one of the most cost-effective candi- 
dates available. Furthermore OTEC can become a significant con- 
tributor to energy in the short term (i.e., before 1985) if the proper 
decisions are made. This paper reviews the OTEC concept. 


ENVIRONMENT 


Ecological Effects of Highway Construction Upon Michigan Wood- 
lots and Wetlands. P. B. Davis and C. R. Humphrys. Agricul- 
tural Experiment Station, Department of Resource Develop- 
ment, Michigan State University (823 Natural Resources Build- 
ing, East Lansing, Mich. 48824), Aug. 1977, 63 pp. 

TRIS 164087. 

To determine the ecological effects of highway construction and 

use on Michigan woodlots and wetlands, 10 sites located along a 

45-mile segment of |-75 between Roscommon and West Branch 

were studied, The sites were examined with respect to several 
natural science parameters: soils, hydrology, water quality, for- 
estry, and wildlife. The study provided an evaluation of the envi- 
ronmental impact of highway construction and use on the param- 
eters measured by each research discipline. Several models for 
determining optimum highway location were also evaluated in- 
cluding the University of Georgia model, which was modified and 
tested for use by the Michigan Department of State Highways and 

Transportation. This summary consists of extracts of a brief and 

pertinent nature from the individual reports written by the investi- 

gation team for each research discipline. Methodologies used, site 
descriptions, environmental impacts, conclusions, and recommenda- 
tions are detailed. Author. 


Air Pollution and Roadway Location, Design, and Operation: 
Preliminary Study of Distribution of Carbon Monoxide on 
and Adjacent to Freeways. A.J. Ranzieri and others. 
Transportation Laboratory, California Department of Trans- 
portation (5900 Folsom Boulevard, Sacramento, Calif. 
95819), Sept. 1976, 211 pp. TRIS 164089. 
The air quality measurements used to characterize the temporal 
and spatial distributions of carbon monoxide (CO) downwind 
from highway line sources are discussed. Three different high- 
way geometrics were monitored within the Los Angeles area. They 
included two depressed sections, an at-grade section and a fill of 
(a) as many as 24 carbon monoxide sampling points for the inte- 
grated 1-h CO concentrations, (b) 1-h values of surface wind speeds 
and directions, and (c) 1-h traffic counts. All CO measurements 
were made by using bag-sampling techniques. The data were 
analyzed to determine the vertical and horizontal dispersion rates, 
effects of surface roughness on the dispersion of CO, and CO 
spatial distribution during a period of relatively high concentra- 
tions. The data base collected for this study will provide informa- 
tion to verify and calibrate line-source diffusion models. Author. 


Applications of Larsen’s Mathematical Model for Air Quality 
Studies. P. O. Allen and others. Transportation Laboratory, 
California Department of Transportation (5900 Folsom Boule- 
vard, Sacramento, Calif. 95819), June 1976, 65 pp. TRIS 


159621. 
The Larsen computer program provides a convenient method for 
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the planner or engineer to compare random pollutant sampling data 
to air-quality standards. The program can be used for two purposes: 
to derive continuous 1-h averaging time concentration distributions 
from noncontinuously sampled 1-h data and to derive any desired 
multihour averaging time distributions from 1-h averaging time data. 
In addition, it is further concluded that a substantial cost savings 
can be realized in air-quality monitoring programs by sampling on a 
random schedule (instead of continuously), and by using the Larsen 
program to estimate the yearly maximum concentrations that would 
have been measured had the sampling been continuous for the 
entire year. 


Magnitude and Frequency of Floods. B.M. Reich. CRC Critical 
Reviews in Environmental Control (18901 Cranwood Parkway , 
Cleveland, Ohio 44128), Vol. 6, No. 4, Oct. 1976, pp. 297-348. 
TRIS 164000. : 

Estimation of the 100-year flood at hundreds of thousands of sites 

will be required for implementation of the Federal Flood Insurance 

Act. This review summarizes the major works that have contributed 

to the state of the art. The discussion is presented in a pragmatic 

form, and the text is aimed at engineers and planners who are not 
familiar with the parlance of mathematical probability. Sufficient 
statistical theory is explained to give an appreciation of its limita- 
tions. Thus, the output from computer programs can be viewed in 
better perspective by the user. The latest status of the log-Pearson 
type 3 distribution, recommended by the Water Resources Council, 
is presented. The importance of graphical examination of data is 
stressed. Mathematical analysis to supplement this is explained, 
and examples are given to show how the five most useful proba- 
bility distributions can be fitted by a hand calculator. 


HIGHWAY TRANSPORTATION 


Signs and Markings for Low Volume Rural Roads. N. E. Walton 
and others. Office of Research, Federal Highway Administra- 
tion, (44 Seventh Street, S.W., Washington, D.C. 20590), May 
1977, 145 pp.; available National Technical Information Ser- 
vice (Springfield, Va. 22161). TRIS 164027. 

Warrants and guidelines for warning and regulatory signs and 

markings in the Manual on Uniform Traffic Control! Devices are 

evaluated for functional, economical, and aesthetical applicability 
to low-volume rural roads (average daily traffic of fewer than 

400 vehicles). The research involves classifying the types of low- 

volume rural roads and identifying driver information needs on 

the various classifications. Supplemental guidelines to the manual 
based on safety, costs, and aesthetics are developed and validated. 

Author. 


Effectiveness of Green-Extension Systems at High-Speed Intersec- 
tions. C. V. Zegeer. Division of Research, Kentucky Depart- 
ment of Transportation (533 South Limestone Street, Lexing- 
ton, Ky. 40508), May 1977, 31 pp. TRIS 164086. 

The purpose of this study was to determine the effectiveness of 

green-extension systems (GES) for reducing the dilemma-zone 

problem associated with the amber phase of traffic signals at high- 
speed intersections. Reactions of 2100 drivers were noted during 
the amber phase at nine intersections, and the dilemma-zone dis- 

tances with respect to the stop bar were determined. Before-and- 

after studies made at three green-extension sites showed a 54 

percent reduction in total accidents and a 75 percent reduction 

in rear-end accidents after GES installation. Accident severity 

was unaffected. Conflict, volume, delay, and speed data were 

taken before and after GES installation at two sites. A 62 per- 
cent reduction in yellow-phase conflicts was noted after green ex- 
tension was provided, and conflict rates decreased significantly 

at both sites. No significant change was found in vehicle delay 

due to green extension. Expected present-worth benefits due to 

GES installations were found to range from $29 000 to $420 000, 

depending on the history of rear-end accidents. Benefit-cost 

ratios ranged from 6 to 70. 


The Economic Performance of an Express Bus System. C. E. 
Wallace. Transportation Engineering (Institute of Transpor- 
tation Engineers, 1815 North Fort Myer Drive, Suite 905, 
Arlington, Va. 22209), Vol. 47, No. 9, Sept. 1977, pp. 27-31. 
TRIS 164404. 

The first phase is reported of a two-phase project to implement, 

operate, and evaluate various strategies for providing high- 

standard bus and car-pool service through a transportation cor- 
ridor of North Dade County, Miami. The priority techniques 
studied included the following: exclusive, reversible bus lane in 
the center of the roadway; bus preemption of traffic signals; and 
progression of traffic signals. These were tested in different com- 
binations. Two primary measures of effectiveness used were 
operating costs and revenues. Relatively low bus usage along 
with the high percentages of vehicle-miles and vehicle-hours ex- 
pended in non-revenue-producing travel resulted in an operating 
cost that was about 3 times the income. Further findings relating 
to the feeder route service, success of the various routes, times of 
service, and the fare structure are presented. Recommendations 
for reducing the operating deficits are offered. 


An Evaluation of the 10:30 Centerline Marking Pattern. W. E. 
Oliver. Virginia Highway and Transportation Research Coun- 
cil (Post Office Box 3817, University Station, Charlottesville, 
Va. 22903), July 1977, 27 pp. TRIS 164007. 

A study of the feasibility of adopting a 10-ft mark-30-ft gap 

centerline pattern for use on two- and four-lane rural roads was 

conducted. The study included a literature review, field studies 
of traffic speed and lateral placement on rural highways, motorist 
opinion survey, estimation of expected monetary savings, and 
discussion of operational problems and implementation strategies. 

In terms of traffic performance and public reaction, no signifi- 

cant differences exist between the 10:30 pattern and the currently 

used 15:25 pattern, and annual savings of $50 500 to $89 500 

are possible if the 10:30 pattern is used. It was recommended 

that the Virginia Department of Highways and Transportation 
adopt the 10:30 centerline marking pattern on all rural highways. 

Author. 


MAINTENANCE 


Zero-Maintenance Pavement: Results of Field Studies on the 
Performance Requirements and Capabilities of Conventional 
Pavement Systems. M. |. Darter and E. J. Barenberg. Depart- 
ment of Civil Engineering, University of Illinois at Urbana- 
Champaign (Urbana, Ill. 61801), April 1976, 367 pp.; avail- 
able National Technical Information Service (Springfield, Va. 
22161). TRIS 159605. 

This report, which presents results of an effort to determine per- 

formance requirements and capabilities of heavily trafficked con- 

ventional pavements to provide zero-maintenance performance, 
considers five types of pavements: plain jointed concrete, rein- 
forced jointed concrete, continuously reinforced concrete, flexi- 
ble, and composite pavements. An extensive field survey of more 
than 60 pavements carrying high traffic volumes was conducted, 
and comprehensive analytical analyses were performed. The re- 
sults presented include (a) an evaluation of the adequacy of com- 
monly used design procedures to provide maintenance-free per- 
formance; (b) the identification of types of major distress, their 
causes, and maintenance performed for the five pavement types 
under consideration; (c) limiting design criteria for zero- 
maintenance design, and (d) a determination of the maximum 
maintenance-free lives of each pavement subjected to different 
environments. Recommendations are also made as to the most 
promising pavement types for consideration in zero-maintenance 
design. A wealth of basic data has been accumulated for the de- 
velopment of zero-maintenance pavement design procedures dur- 
ing the next phase of the project. Author. 


A Five-Year Evaluation of Highway Mowing Practices: Summary 
and Recommendations. D. J. Moore and J. Eberle. Joint 
Highway Research Project, Purdue University (West Lafayette, 
Ind. 47907), Dec. 1, 1976, 23 pp.; available National Technical 
Information Service (Springfield, Va. 22161). TRIS 159606. 

This study shows that the first mowing cycle is the most critical. 

If done too early this mowing is wasted because the most rapid 

grass growth occurs in early spring. If carried out too late or 

when the grass is wet, it is injurious to the turf. The optimum 
height for the first mowing cycle is between 18 and 24 in, and 
the minimum height should be increased to 5 or 6 in depending 
on the number of cycles. The second cycle of the three-cycle 
mowing is less critical and could be eliminated most seasons if 

the first cycle were delayed. The last cycle should be delayed so 

that no more than about 12 in of growth occurs before winter. 

This leaves the roads with a well-maintained appearance during 

the winter months and with enough growth to protect the grass 

from winter killing but not so much growth that the fall-spring 
spraying for control of broad-leaf weeds is interfered with. Un- 
mowed roadsides remained in good condition during the 5-year 
observation period. However, addition of a brush control agent to 
the fall-spring spraying rotation for these areas is indicated or one- 
cycle mowing (mid-July to mid-August) at least every other year. 


1976 Report and Policy for Protection of Concrete Bridge Decks. 
Bridge Deck Task Force, Office of Bridges and Structures, 
Minnesota Department of Transportation (408 Highway 
Building, St. Paul, Minn. 55155), Jan. 15, 1976, 51 pp. TRIS 
157896. 

To provide extended service life for new concrete bridge decks, a 

policy has been developed in which bridges are grouped into 

categories; those structures carrying the heaviest traffic volumes 
and receiving the greatest amount of chemical application are in 
the higher categories. For decks in category 1 (high traffic vol- 
umes and heavy application of deicers), the recommended pro- 
tective system includes a special concrete overlay. This involves 

a two-course construction to resolve problems of subsidence of 

concrete reinforcing bars, cracks over reinforcing bars, and speci- 

fied cover over reinforcing bars. Recommendations are also made 
for three more classes characterized by moderate traffic and ap- 
plication of deicers, low traffic and chemical application, and sys- 
tems other than Interstate and trunk highways. The policy for 
restoration by contract is set forth as is the policy for mainte- 
nance by the maintenance forces of the highway department. 


The Experimental Use of Electronic Direction-Finding Indicators 
in Snow-Clearance. R. Ostergren. National Swedish Road and 
Traffic Research Institute (Fack, S-581 01, Linkoping, 
Sweden), VT! Report 130, 1977, 22 pp. TRIS 164339. 

Equipment designed to detect the lateral position of snow- 

clearance vehicles and to transmit steering information to the 

driver has been developed and tested under realistic conditions. 

The experimental method used for detecting the lateral position 

of a vehicle is based on the principle of a magnetic steering cable 

in the road, i.e. by exploiting the magnetic field generated from 
an alternating current in the cable. Steering information is re- 
ceived by detectors mounted on the vehicle and transmitted visu- 
ally to the driver by indicators showing the position of the vehicle 
in relation to the steering cable. Author. 


PUBLIC URBAN TRANSPORTATION 


Forecasting Patronage on New Transit Routes. W. Cherwony and 
L. Polin. Traffic Quarterly (Eno Foundation for Transporta- 
tion, Box 55, Saugatuck Station, West Port, Conn. 06880), 
Vol. 31, No. 2, April 1977, pp. 287-295. TRIS 157777. 


A modeling effort is reported in which a logistic curve can ac- 
curately describe the relation between route patronage and elapsed 
time, and a transit service trial period of only 30 d is necessary 
for model calibration. Such a model can predict ridership poten- 
tial of a new transit route without an extended trial period and 
could, therefore, lead to a more efficient allocation of available 
transit resources. For this model, it was assumed not only that a 
transit route will attract an ultimate patronage level but also that 
the change in ridership at any given time is directly proportional 
to the product of the current ridership and the difference be- 
tween this patronage and the asymptotic value. The patronage 
variable was standardized relative to the first day’s ridership per- 
formance. The mathematical relations are set forth, and com- 
ments are made on the model sensitivity and validation. 


Low Fare and Fare-Free Transit: Some Recent Applications by 
U.S. Transit Systems. K.M. Goodman and M. A. Green. 
Urban Institute (2100 M Street, N.W., Washington, D.C. 
20037), Feb. 1977, 156 pp.; available National Technical 
Information Service (Springfield, Va. 22161). TRIS 164023. 

The purpose of this report is to provide a reference document 

describing case studies of the experience accrued by more than 

40 U.S. transit systems that have introduced fare-free or reduced- 

fare services of one form or another in recent years. Many dif- 

ferent types of fare reductions were identified. They are classi- 
fied into five broad divisions: (a) systemwide fare reductions 
without any restrictions; (b) fare reductions applicable to specific 
geographical areas only—typically the CBD; (c) fare reductions 
that are operable only during limited hours—typically the off-peak 
hours; (d) fare reductions subject to both geographical and time- 

of-day restrictions; and (e) fare reductions of short duration im- 

plemented chiefly for promotional purposes. When viewed from 

the limited perspective of financial aspects of transit system 
operations, it does not appear that fare reductions alone have 

had a favorable impact on the overall economic conditions of 

transit systems. Author. 


Standard for Bus Service Contract Payments and a System of 
Incentives. New Jersey Department of Transportation (1035 
Parkway Avenue, Trenton, N.J. 08625), draft, Dec. 1976. 
TRIS 164018. 

The bus service contract program presented here is one in which 

the state would purchase a quantity of service from carriers that 

have a legitimate need for financial assistance. This concept is 
founded on the use of fixed price contracts rather than on those 
using actual costs. The other attributes of this program are de- 
tailed, and the development of bus service contract costs is de- 
scribed. The basis of the latter involves relating all standard 
costs to quantity of service being provided as determined by ve- 
hicle hours, vehicle miles, and peak-period vehicles used. In doing 
so, the concept of contract payments based on the state purchas- 
ing a quantity of service would be achieved. Details of the stan- 
dard cost (nonformula and formula elements), standard cost re- 
visions, and revenue are given, and the incentive program and 
legislation are discussed. The incentive program is keyed to four 
principal areas: condition and cleanliness of the buses, courtesy 
and driving skills, on-time performance, and excessive bus loads. 

For each of these areas, surveillance procedures have been identi- 

fied, and a rating form has been prepared. 


Bus Passenger Monitoring. The Port Authority of New York and 
New Jersey (One World Trade Center, New York, N.Y. 
10048), Final Project Report, Feb. 1977,992 pp. TRIS 
164028. 

The first stage of the development is described of an automatic, 

low-cost, and reliable device to count exiting and entering bus 

passengers. This technical report describes the five counting 
techniques, the field test program, and the preliminary economic 
feasibility analysis. It was found that one device tended to over- 
count, three devices generally undercounted, one device over- 
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counted boarding and undercounted alighting movements. The 
economic analysis at two transit properties showed that substitu- 
tion of mechanical counting methods for the present manual 
methods is feasible. The costs associated with the mechanical 
method appear to be less than the projected savings. Such equip- 
ment would enable operators to make more frequent counts to 
tailor service to demand. 


Arkansas Small-Urban and Rural Area Transit Evaluation Work 
Plan. Arkansas Department of Local Services, (900 First 
National Bank, Third and Louisiana Streets, Little Rock, Ark. 
72201), May 1977, 35 pp. TRIS 164029. 

Work is described that was performed to provide a basis for de- 

fining principal transportation planning tasks that need to be 

undertaken at the state level to ensure that such planning is as 
effective and responsive as possible to the needs of small-urban 
and rural areas throughout the state. Attempts were made to 
quantitatively define the specific problems associated with the 
delivery of transit services, to explore possible avenues of solu- 
tion, and to examine organizational working relations. A survey 
of organizations showed that there is a high level of agreement 
that financial problems are the overriding consideration, and ser- 
vice design and operational considerations are the least important 
problems. Working relations within the state is the next most 
important issue. The desirability of state action to support local 
effort is also indicated. The development of a planning method- 
ology is discussed and recommendations are made regarding the 
installation of the fare chart. A work plan is recommended for 
transportation in,small-urban and rural areas. 


The Call-A-Bus Demonstration Project: Specialized Transporta- 
tion for the Elderly and Handicapped in Syracuse, New York. 
J. Przepiora and others. Central New York Regional Trans- 
portation Authority (508 Midtown Plaza, Syracuse, N.Y.) 
and Systan, Inc. (343 Second Street, Post Office Box U, Los 
Altos, Calif.), June 1977, 163 pp. TRIS 164088. 
This report describes, analyzes, and evaluates the conduct and 
results of the Syracuse call-a-bus demonstration, in which special 
transit services were provided for the elderly and handicapped 
populations of Onondaga County, New York. These services in- 
cluded an advance-reservation door-to-door service for individual 
users and a group trip service for organizations. Subscription 
services were also provided. The demonstration was operated by 
CNY Centro, Inc., a transit operating subsidiary of the Central 
New York Regional Transportation Authority, during the period 
from October 1, 1973, to October 31, 1975. CNY Centro has 
continued to operate call-a-bus services under its own budget 
after the termination of the demonstration. 


A Comprehensive Transportation Plan for the Elderly and Handi- 
capped. G. Johnston and J. Warnick. City of Tacoma (755 
Tacoma Avenue South, Tacoma, Wash. 98402), Feb. 1977, 
65 pp. TRIS 164077. 

The preliminary design is presented for a data management system, 

which features automated data files and accompanying procedures 

for entering data into the system, and for obtaining reports on 

the service provided and associated costs. This project was di- 

vided into two phases. The first phase reported here describes 

user requirements, system definition, advisability study, and pre- 
liminary design. The report also documents the results of phase 

2 of the project, which provided for analysis of operations of 

transportation services, definition of objectives for the data man- 

agement system, and monitoring of the project development. 

The user requirement task involved the organization of the 

quality review board and the document depository and project 

files. The system definition task developed alternative hardware 
and operating configurations that could meet the objectives of 
the previous phase. The advisability study evaluated the alterna- 
tives and the preliminary design phase, compiled lists of all inputs 
and outputs to the data management system, and determined the 
format and contents of all reports to be produced. 


Planning Considerations for Alternative Transit Route Structures. 
G. L. Thompson. Journal of the American Institute of Plan- 
ners (1776 Massachusetts Avenue, N.W., Washington, D.C. 
20036), Vol. 43, No. 2, April 1977, pp. 158-168. TRIS 
157895. 

Planners wishing to achieve higher overall transit ridership should 

develop route structures oriented to larger and increasing segments 

of the spectrum of travel within a region rather than to the cen- 
tral business district. Examples are given in support of this theory. 

Network design configurations oriented to this objective include 

the grid and timed transfer system concepts. These multidestina- 

tion systems, which have a significantly smaller deficit per pas- 
senger trip, can theoretically attract more passengers than alterna- 
tive radial systems. Models are used to illustrate four routing 
schemes: radial method design to connect all points in a metro- 
politan area with the downtown, ubiquitous method, grid method, 
and timed transfer system that relies on scheduled connections 
between routes and does not require the grid system's frequent 
service on most routes. The relative passenger appeal of the dif- 
ferent systems, the relative costs, and the related land-use con- 
siderations are discussed. 


RAIL TRANSPORTATION 


Handbook for Railroad Track Stabilization Using Lime Slurry 
Pressure Injection. J. R. Blacklock and C. H. Lawson. Gradu- 
ate Institue of Technology (Little Rock, Ark. 72203) and 
Federal Railroad Administration (700 Seventh Street, S.W., 
Washington, D.C. 20590), FRA-ORD-77/30, June 1977, 92 
pp.; available National Technical Information Service (Spring- 
field, Va. 22161). TRIS 163228. 

This handbook includes chapters dealing with the technology of 

lime injection, surface and subsurface soil exploration and labora- 

tory testing, environmental considerations, and safety precau- 
tions. In addition, there are appendexes that provide state-of- 
the-art specifications for lime-slurry injection and laboratory soil- 
testing procedures. A lime-slurry section gives a complete de- 
scription of the present state of the art of lime-slurry pressure 
injection (LSP) method. This handbook will provide the railroad 
industry with existing information and guidance in the selection 
and use of the LSPI method of roadbed stabilization. 


Handbook for Preservation of Local Railroad Service. E. P. 
Patton and C. J. Langley, Jr., Transportation Center, Univer- 
sity of Tennessee. (Knoxville, Tenn. 37916), DOT-TST-77-34, 
Jan. 1977, 114 pp; available National Technical Information 
Service (Springfield, Va. 22161). TRIS 164444. 

Throughout the United States, there is an accelerating abandon- 

ment of redundant or unprofitable light-density railroad lines. 

This abandonment can be economically harmful to both the 

shippers and the communities that were previously served. Al- 

though greater dependence on truck transportation is an alterna- 
tive in many cases, other situations indicate that the greatest prior- 
ity should be attached to preserving some form of local railroad 
service. The objective of this research was to develop a handbook 
to assist shippers, local and state governments, and rail planners 
when their Class | rail service is scheduled for abandonment. Two 
major options are detailed in the handbook. The first regards in- 
novative procedures that may be used by local groups in attempt- 
ing to preserve service by the existing Class | carrier. The second 
considers the alternative of operating the particular line as an in- 
dependent railroad. 


Amtrak's Incentive Contracts With Railroads: Considerable Cost, 
Few Benefits. Report to the Congress by the Comptroller 
General of the United States. CED-77-67, June 8, 1977, 72 
pp.; available Distribution Section, General Accounting Of- 
fice (Room 4522, 441 G Street, N.W., Washington, D.C. 
20548). TRIS 164443. 


Since July 1974 Amtrak, under its performance incentive con- 
tracts with 10 railroads, has spent $32.6 million to improve on- 
time performance and $1.5 million to improve maintenance 
quality. On-time performance has improved mainly because of a 
more liberal definition of on time and because of loosened sched- 
ules, not because of the incentives. Incentives have had virtually 
no effect on improving the quality of equipment maintenance. 
Maintenance problems have hampered Amtrak since 1971. Am- 
trak recently signed new incentive contracts with three railroads 
sand has reached tentative agreements with five others. Although 
Amtrak has reduced the running time of many trains and in- 
creased the percentage of trains that must be on time before in- 
centive payments are made, some problems stil! exist. For ex- 
ample, some railroads will not be penalized for poor on-time per- 
formance, and the preventive maintenance provision does not 
give the railroads an incentive to improve maintenance. 


Transportation Statistical Data and Information. R. Tap and 
A. Kaprelian. Transportation Systems Center, Cambridge, 
Mass.; Office of the Assistant Secretary for Policy, Plans and 
International Affairs; and Office of Transportation Systems 
Analysis and Information, U.S. Department of Transportation, 
(700 Seventh Street, S.W., Washington, D.C. 20590) DOT-TSC- 
OST-76-60, Dec. 1976, 222 pp.; available National Technical 
Information Service (Springfield, Va. 22161), PB 265457/2ST. 
RIS 154776: 
The document contains an extensive review of internal and ex- 
ternal sources of transportation data and statistics especially 
created for data administrators. Organized around the transpor- 
tation industry and around the elements of the U.S. Department 
of Transportation, it is the most comprehensive single document 
that reviews transportation data and its history. 


The Railroad and the City: A Technological and Urbanistic His- 
tory of Cincinnati. C. W. Condit. Ohio State University Press 
(2070 Neil Avenue, Columbus, Ohio 43310), 1977, 335 pp. 
TRIS 162972. 

This study assumes three stages in the evolution of the city with 

respect to urban circulation: the horse-and-pedestrian phase, the 

railroad phase, and the automotive phase. This book looks at the 
second phase in which technology was to become the primary de- 
terminant of the particular urban form and growth configuration 
that characterize the modern industrial city; and the railroad was 
to play acrucial and decisive role in this development. The very 
plan and network of the rails and the physical and geographical 
position of the tracks on the land and in the area came to dictate 
the surrounding urban fabric and the pattern of land use. Though 
the general history of the railway industry has been extensively 
treated, railroad technology has received only scant attention 
from serious historians. The role of civil engineering as it has 
applied specifically to railroads in the construction of right-of- 
ways, tracks, bridges, tunnels, sheds, and towers has been largely 
ignored. 


An Inventory of Future Transit Subsurface Construction. A. P. 
Vaccaro. Transit Development Corporation (1730 M Street, 
N.W., Washington, D.C. 20036); Urban Mass Transportation 
Administration (700 Seventh Street, S.W., Washington, D.C. 
20590): Office of the Secretary of Transportation (700 
Seventh Street, S.W., Washington, D.C. 20590), DOT-TST- 
76-86, June 1976, 109 pp.; available National Technical In- 
formation Service (Springfield, Va. 22161), PB-265721/1ST. 
TRIS 154798. 

An inventory of future transit (fixed guideway) subsurface con- 

struction in the United States and Puerto Rico was undertaken. 

A total of 19 transit constructing authorities in 17 cities were 

surveyed by questionnaire and on-site visitations. Information 

was gathered on status, routes, type of construction, costs, 
geology, environmental factors, and any other unique factors. 

More than 120 miles of planned construction was revealed, which 

is expected to cost more than $7.5 billion in the survey time 


period (1976-1990). However, the total is heavily influenced by 
planned Washington construction. Among other cities about 30 
miles is totally funded; the rest is planned but unfunded. Costs 
of cut and cover are beginning to approach mined tunnel (except 
in New York), and environmental considerations often swing the 
balance. 


Potential Means of Cost Reduction in Grade Crossing Automatic 
Gate Systems: Volume |—Overview and Low Cost Railroad- 
Highway Grade Crossing Systems. A. St. Amant, MB Associ- 
ates (Post Office Box 196, San Ramon, Calif. 94583); Office 
of Research and Development, Federal Railroad Administra- 
tion, (700 Seventh Street, S.W., Washington, D.C. 20590); 
and Transportation Systems Center (500 Broadway, Cam- 
bridge, Mass. 02142), FRA/ORD-77/06.1, Feb. 1977, 90 pp.; 
available National Technical Information Service (Springfield, 
Va. 22161), PB-265724/5ST. TRIS 154800. 

This report, the first volume of a two-volume study, examines the 

potential for reduction of the cost of installing and maintaining 

automatic gates at railroad-highway grade crossings. It comprises 

a general overview; a review of current practices, equipment, and 

standards; a consideration of modification of existing specifica- 

tions to permit use of alternative technologies; the generation of 
design concepts for new gate systems or subsystems intended to 
offer significant economic benefits; an analysis and comparative 
evaluation of the more promising concepts; and conclusions con- 
cerning further design, development, and test activities. Concepts 
found to be particularly promising include a low-cost gate-drive 
mechanism using high-reliability, commercially available com- 
ponents; a swing-away, gravity resetting arm support intended to 
reduce the incidence of gate breakage; and a gate arm using new 
materials to obtain resistance to breakage. 


SOILS AND GEOLOGY 


Design and Construction of Compacted Shale Embankments. 
R. J. Lutton. U.S. Army Engineer Waterways Experiment 
Station (Post Office Box 631, Vicksburg, Miss. 39180) 
Interim Report FHWA-RD-77-1, Feb. 1977, 88 pp.; available 
National Technical Information Service, Springfield, Va. 
222A Ole MRiSmB7eo2 
A criterion for anticipating the performance of shales in embank- 
ments according to simple slaking indexes is presented. The basis 
for this criterion is information of service performance of nu- 
merous highway embankments of generally known construction 
in relation to the slake-durability index or jar-slake index of asso- 
ciated shales. This evaluation procedure is offered for further 
study and field trial at the state level. Author. 


Probe Maps Geologic Problems. Engineering News Record 
(McGraw-Hill Building, 1221 Avenue of the Americas, New 
VOnkINOY a tOOZO) JUV 7) 1977) Os ile Ris Oono ls 

An electromagnetic method of mapping subsurface geological 

conditions that can produce a more accurate reading with fewer 

drill holes than conventional techniques is being developed. 

Called high-frequency electromagnetic probing, the system relies 

on transmitters and receivers that are lowered into drilled holes. 

Geologic anomalies such as tunnels, caverns, or sudden changes 

in rock formations can be detected because they alter the inten- 

sity of radio waves passing through them. Spacing of the holes 
depends on the geologic conditions and purpose of the mapping; 
signals have been sent between holes 3200 ft apart. A variation 
of the technique could be used in site selection for dams and 
waste-disposal areas and for oil exploration. For these applica- 
tions, a liquid whose electrical conductivity is different from 
that of the surrounding rock is injected into an area, and its path 
is tracked by monitoring radio signals received in various bore 
holes. 
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Initial Study of Vinyl Ester Polymer Shotcrete. F. E. Causey. 
Engineering and Research Center, U.S. Bureau of Reclamation 
(Denver, Colo. 80225), Dec. 1976, 23 pp. TRIS 164013. 

A limited study of vinyl! ester polymer concrete was conducted 

to investigate its potential for shotcrete application. Polymer 

shotcrete is applied by using modified conventional shotcrete 

equipment, but differs from conventional shotcrete in that a 

polymeric binder is used in lieu of portland cement and water. 

The polymer-shotcrete application was partly successful, but 

further work is needed to improve mixing of materials at the 

nozzle of the gun. Vinyl ester shotcrete cures in 5 to 10 min for 

a rapid cure system after application, develops full compressive 

strength ranging upward to 92 MPa (13 400 |b/in?) upon curing, 

and could have potential applications in areas in which these 
properties would offer definite benefits over conventional shot- 
crete. Polymer shotcrete requires that certain safety precautions _ 
be taken to ensure safe use. Author. 


Experimental Retaining Wall Facility: Lateral Stress Measure- 
ments With Sand Backfill. R. G. Pocock and R. T. Murray. 
Earthworks and Underground Pipes Division, Structures De- 
partment, U.K. Transport and Road Research Laboratory 
(Crowthorne, Berkshire, RG11 BAU England), Report 766, 
1977, 8 pp. TRIS 164010. 

This report describes the experimental retaining wall and its facili- 

ties and gives details of the initial experiments to measure the 

lateral soil pressure by compaction of a washed sand and the ac- 
tive and passive pressures produced when the wall was moved 
away from and into the soil respectively. The experimental evi- 
dence shows that the residual earth pressures produced by the 
compaction of sand behind a rigid retaining wall are significantly 
higher than would be expected from the self-weight of the soil 
alone. However, only small movements (less than 4 mm) of the 
test wall away from the soil were sufficient to reduce the earth 
pressures to the active condition for a fill height equivalent to 

3.4 m. A study of the passive case showed that a peak lateral 

thrust occurred on a 1-m high test wall after a movement of 

about 25 mm of the wall into the soil. Author. 


Guidelines for Evaluating the Seismic Resistance of Existing 
Buildings. J. M. Lybas. Construction Engineering Research 
Laboratory (Post Office Box 4005, Champaign, III. 61820), 
July 1977. 133 pp.; available National Technical Information 
Service (Springfield, Va. 22161). TRIS 164397. 

This report presents a methodology for evaluating seismic resis- 

tance of an existing building. The method uses a design response 

spectrum and modal analysis techniques to compute a linearly 
elastic structural response. This is compared to the yield capacity 
of the structure to obtain a factor denoting the structure’s re- 
quired energy dissipation capacity. Charts suitable for design 
office application are provided for use in estimating the levels of 
structural damping and ductility consistent with the required 
energy dissipation. Various structural characteristics pertinent to 
the building’s suitability for seismic loading are discussed. The 
method compares these structural characteristics to the computed 
structural damping and ductility to reach a judgment concerning 
the likelihood of structural failure during an earthquake. Several 
appendexes are included to provide additional technical support 
for the methodology. Author. 


Transient Wind Erosion: A Study of the Nonstationary Effect 
on Rate of Wind Erosion. L. T. Fan and L. A. Disrud. Soil 
Science (Williams and Wilkins Company, Baltimore, Md. 


21202), Vol. 124, No. 1, July 1977, pp. 61-65. TRIS 159617. 


Wind velocities are often nonstationary; there is an almost cyclical 
repetition of strong gusts followed by relative calmness. It was 
demonstrated that the effects of nonstationary wind velocity on 


soil erosion are significant and that a transient model is necessary 
to estimate rates of wind erosion. 


WATER TRANSPORTATION 


Ship Obsolescence and Scrapping. Research Division, Drewry, 
Ltd. (34 Brook Street, London W1Y 2LL, England), No. 51, 
March 1977, 61 pp. TRIS 159542. 

The study has been written with the intention of answering three 

questions regarding the scrapping of ships: What have been the 

trends in ship breaking during the period 1972-1976 inclusive? 

What economic forces can be identified as accounting for the 

pattern observed? What are likely to be the significant develop- 

ments in scrappage between 1976 and 1980. In the last two sec- 
tions attention is paid to two subsidiary questions: How and 
where will large ships be scrapped? What will be the influence of 
obsolescence on the future volume of tonnage broken? |It would 
seem that the scrappage of large ships will require the introduc- 
tion of novel ship-breaking techniques, and a ‘two-tier’ structure 
is suggested in section 3 as a possible answer to the problems 
that surround scrapping these vessels. Within the time horizon 
examined, obsolescence is not seen as a major influence on the 
disposal of nontanker tonnage. With tankers it is anticipated 
that, again during the 5 years to 1980, the postponement of the 
breaking of small ships will tend to offset in volume terms any 
scrapping of large ships because of their obsolescence. 


Dramatic Savings From Electromagnetic Power. Marine Week 
(IPC Industrial Press Ltd., Dorset House, Stamford Street, 
London SE1, England), Vol. 4, No.8, 1977. 2 pp. TRIS 
157326; 

The new electromagnetic propulsion marine motor, evolved in 

Spain, promises more efficient, quiet, or cleaner, and vibration- 

free propulsion power. It consists of two basic parts: the im- 

pulse system and the thrust amplification system. The latter can 

also be coupled to a conventional propulsion system. An elec- 
trical current conducted by water flows horizontally across a sub- 
merged tube, and a separate magnetic circuit creates induction 
lines of force acting in the vertical direction. As a result, a pres- 
sure or impulse that impels movement to the liquid is created. 


New Chemical Systems for Demulsifying Oily Wastes. Tech- 
nology Transfer Facts (National Technical Information Ser- 
vice, (5285 Port Royal Road, Springfield, Va. 22161), 
NAVM/SP-77/032, Vol. 2, No. 6, June 1977, $5.00. TRIS 
157864. 

Naval Research Laboratory chemists have developed two highly 

effective chemical systems for demulsifying oily wastes. One of 

the two systems is specially tailored for water-in-oil emulsions, 

the other for oil-in-water emulsions. A simple field test can be 

performed to determine which emulsion is present. The system 

found for water-in-oil emulsions consists of two chemicals, sodium 
diocty! sulfosuccinate, an effective wetting agent, and polyethy- 
lene oxide, a high molecular weight polymer. The wetting agent 
displaces the emulsion stabilizer from the oil-water interface, and 
the polymer coagulates particular matter such as dirt or rust, 
which contributes to emulsion stability. For oil-in-water emul- 
sions a selected group of quanternary ammonium chlorides proved 
to be highly effective. Both demulsifiers function at tempera- 
tures as low as 50°F, compared to the 100 F operating tempera- 
tures required for currently available commercial agents. They are 
effective even in the presence of dirt, rust, and other particulate 
matter which contributes to emulsion stability. In laboratory 
tests they have proved to be more effective and economical to 

use than demulsifying agents commercially available today. 


THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board's 
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cerning the nature and performance of 
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established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. It is a private, 
honorary organization of more than 
1,000 scientists elected on the basis of 
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edge and is supported by private and 
public funds. Under the terms of its 
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government in any matter of science 
and technology, although it is not a 
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the government. 
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science and engineering and of advising 
the federal government, the National 
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dinated with those of the National 
Academy of Sciences, but it is inde- 
pendent and autonomous in its orga- 
nization and election of members. 


